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DOSAGE  TABLES. 


By  C.  W.  Woodwobth. 

The  study  of  the  leakage  of  fumigation  tents  has  now  reached  the 
point  where  it  becomes  possible  to  present  tables  of  dosage  so  calculated 
that  there  may  be  approximately  equal  killing  power  under  tents  of 
varying  degrees  of  leakage. 

A  recent  publication1  states  "Most  of  the  ducks  and  drills  now  used 
in  California  are  about  equally  gas-tight,"  but  actual  measurements 
of  the  leakage  of  the  fumigation  tents  operating  in  the  orchards  in 
Orange  and  Los  Angeles  counties  have  shown  wide  variation  in  this 
respect  and  the  same  tent  is  much  tighter  moist  nights  than  on  dry 
nights,  indeed,  practical  fumigators  have  long  realized  that  it  was 
impossible  to  secure  a  good  killing  of  scale  on  dry  nights. 

If  it  were  possible  to  figure  on  the  tent  always  maintaining  the  same 
degree  of  leakage,  a  single  dosage  schedule  would  be  sufficient,  though 
different  tents  might  not  require  the  same  schedule.  The  fact  is,  how- 
ever, that  variation  in  leakage  proves  to  be  the  most  important  factor 
to  be  considered,  and  as  long  as  it  is  neglected  will  result  in  errors  in 
dosage  several  times  greater  than  those  that  are  liable  to  occur  through 
mistakes  in  guessing  the  size  of  a  tree,  which  heretofore  has  been  sup- 
posed to  be  the  most  important  cause  of  irregularity  in  results  secured. 

Only  the  very  wide  margin  of  safety,  permitting  the  use  of  gas  very 
much  stronger  than  necessary  to  kill  the  scale  insect,  has  enabled 
fumigators  to  obtain  fairly  uniform  results,  notwithstanding  the  varia- 
tion in  loss  of  gas  through  the  tent.  When  trees  are  dosed  according 
to  leakage  it  will  probably  be  found  safe  to  materially  economize  in  the 
amount  of  chemicals  used.  In  these  tables,  however,  the  full  strength 
of  chemicals  now  commonly  used  is  indicated,  since  there  must  be  con- 
siderable more  data  secured  before  it  will  be  safe  to  recommend  a  mate- 
rial reduction.  The  use  of  these  tables,  therefore,  simply  insures  greater 
uniformity  in  results. 

The  true  basis  for  any  system  of  dosage  is  the  volume  of  the  spaces 
enclosed  by  the  tent,  that  is,  the  cubic  contents.     All  the  older  tables 


The  early  studies  of  this  series  are  as  follows : 

1.  Bulletin    122,   Orchard   Fumigation. 

2.  Bulletin  152,  Fumigation  Dosage,  1903. 

3.  Circular   11,   Fumigation  Practice,    1904. 

4.  Circular   50,   Fumigation   Scheduling,    1910. 

bulletin   90,  U.   S.  Division  of  Entomology,   "Fumigation  of  Citrus  Trees,"   R.   S. 
Woglum,  p.   53. 
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of  dosage2  are  based  solely  upon  the  volume.  Eight  years  ago  we  sug- 
gested (Bulletin  152)  the  use  of  the  surface  area  of  the  tent  as  a  basis 
for  dosage,  showing  that  this  corresponds  very  much  nearer  with  the 
actual  practice  of  fumigators.  It  was  understood  at  the  time  that 
such  a  calculation  was  fundamentally  wrong,  but  since  the  data  was  not 
at  hand  for  determining  the  leakage  factor ;  that  is,  the  amount  the  dose 
must  be  increased  to  allow  for  the  leakage,  it  was  suggested  as  a  rough 
approximation. 

The  area  basis  has  been  adopted  by  all  subsequent  writers  on  fumiga- 
tion and  has  been  generally  supposed  to  correctly  allow  for  leakage3.  If 
this  were  true  differences  of  leakage  could  be  provided  for  by  simply 
making  a  proportionate  increase  or  decrease  of  dose.  On  a  volume 
basis  one  tent  twice  as  large  in  each  dimension  as  another  would  require 
eight  times  the  dose,  while  on  an  area  basis  it  would  require  only  four 
times.  Now  any  amount  of  proportionate  increase  of  dose  for  a  tighter 
tent  would  still  retain  the  ratio  1  to  4  instead  of  approaching  1  to  8,  as 
it  should. 

From  these  considerations  one  will  readily  appreciate  that  an  area 
basis  of  calculation  will  not  produce  an  accurate  table  of  dosage  for  any 
degree  of  leakage  whatever,  and  can  be  an  approximation  for  only  one 
definite  degree  of  leakage. 

The  full  explanation  of  the  method  of  calculation  of  the  leakage  factor 
and  the  detail  of  the  experiments,  upon  which  it  is  based  will  be  given 
in  another  bulletin.  For  the  present  purpose  it  will  only  be  necessary 
to  explain  enough  to  permit  intelligent  use  of  the  tables. 

LEAKAGE. 

In  the  experimental  work  the  tents  were  tested  double  thick,  that  is, 
a  fold  of  the  cloth  was  placed  in  the  apparatus.  The  reason  for  this 
was  that  by  doing  so  a  test  could  be  made  at  any  point  over  the  surface 
as  easily  as  at  the  edge.  The  average  of  over  5,000  determinations  of 
the  leakage  of  tents  in  operation  was,  when  calculated  for  a  single  thick- 
ness of  the  cloth,  approximately  .25  per  cent.  With  this  leakage  the  gas 
will  escape  through  a  square  foot  of  the  average  tent  material  at  the 
same  rate  it  would  through  a  hole  about  -J  of  a  square  inch  in  size.  Some 
tents  were  found  in  operation  with  more  than  twice  this  leakage  and 
others  were  less  than  half  as  leaky.  The  common  range  was  from  .10  to 
.40  per  cent.     The  tables  below  have  been  calculated  for  .10  per  cent, 

*Morse,  Bulletin  71,  Calif.  Agr.  Exp.  Station,   1887. 

Coquillett,  Report  for  1887,  U.  S.  Dept.  of  Agr.  pp.  123-142,   1888. 

Coquillett,  Insect  Life,  Vol.  II,  pp.  202-207,  1889. 

Wood  worth,   Bulletin  115,  Calif.  Agr.  Exp.  Station,   1896. 

Johnson,  Bulletin   57,  Maryland  Agr.  Exp.   Station,  pp.   72-95,   1898. 

Woodworth,   Bulletin   122,  Calif.  Agr.  Exp.   Station,   1899. 

•Woglum,  Bulletin  79,  U.  S.  Division  of  Entomology,  1909,  p.  47,  determined 
"leakage  surface"  by  dividing  the  area  by  the  volume  and  the  dose  by  multiplying 
this  by  the  volume ;  the  product  is,  of  course,  only  the  area. 
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.15  per  cent,  .20  per  cent,  .25  per  cent,  .30  per  cent,  .35  per  cent,  and 
.40  per  cent,  and  the  leakage  meters  designated  for  determining  the 
leakage  are  graduated  into  these  degrees.  A  full  account  of  the  con- 
struction and  use  of  leakage  meters  is  given  in  another  bulletin. 

The  determination  of  the  leakage  of  the  tent  must  come  to  be  a  very- 
important  part  of  the  process  of  fumigation.  There  seems  to  be  no  way 
of  estimating  the  leakage  with  sufficient  accuracy  except  by  actually 
measuring  it.  We  may  know  that  one  tent  is  tighter  than  another,  and 
that  any  tent  holds  the  gas  best  when  the  air  is  damp,  but  the  only  way 
to  make  full  use  of  this  knowledge  is  to  have  it  in  a  definite  form  so  as 
to  choose  the  correct  system  of  dosage.  With  the  new  apparatus  now 
available  the  measuring  of  leakage  is  a  very  simple  and  rapid  process, 
and  there  is  no  reason  why  every  fumigating  outfit  should  not  be  pro- 
vided with  a  leakage  meter. 

A  result  sure  to  follow  the  adoption  of  the  rational  basis  for  dosage 
now  advocated  will  be  the  elimination  of  the  more  leaky  tents.  Such 
tents  will  either  be  made  tight  by  treatment  or  discarded  altogether, 
because  the  doses  by  this  system  will  be  so  large  that  the  economy  of 
so  doing  will  be  very  evident. 

In  the  selection  of  new  tents  the  saving  that  will  follow  the  adoption 
of  the  tighter  material  will  be  capable  of  being  accurately  estimated 
and  the  question  of  its  economy  readily  determined. 

THE  DOSE. 

After  measuring  the  leakage  of  the  tent,  the  next  question  will  be 
determining  the  dose  which  will  correspond  with  the  degree  of  leakage. 
Evidently  there  are  three  factors  in  this  problem.  First,  the  insect  to 
be  killed ;  second,  the  size  of  the  tent,  and  third,  the  leakage  of  the  tent. 

The  insect,  as  far  as  our  present  knowledge  goes,  has  a  constant  effect 
on  the  dose,  that  is,  if  the  dose  is  determined  for  the  purple  scale,  that 
for  the  black  scale  is  always  a  certain  fraction  of  the  purple  scale  dose. 
This  relationship  has  never  been  accurately  tested  out,  but  is  probably 
true,  and  has  been  uniformly  accepted  as  true  by  all  who  have  had  to  do 
with  fumigation.  In  the  tables  given  below  the  relationship  assumed  as 
the  correct  ratio  of  dosage  for  the  black,  red  and  purple  scales,  respec- 
tively, is  4:5f  :7£. 

The  size  of  the  tree,  as  pointed  out  above,  affects  the  dosage  differently 
according  to  the  leakage.  With  an  absolutely  tight  tent  the  dose  should 
correspond  strictly  with  the  size,  but  as  tents  average  in  the  field,  the 
universal  practice  is  to  vary  the  dose  very  much  less  rapidly  than  the 
size  or  volume  basis  of  calculation  would  provide.  This  factor  is,  there- 
fore, incapable  of  adequate  treatment  without  a  knowledge  of  the  leak- 
age. 
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The  determination  of  the  size  is  very  fully  discussed  in 
Circular  50  and  a  new  rapid  method  described  below. 

The  leakage  is  very  easily  determined,  but  to  determine 
its  relationship  to  the  dose  requires  a  very  complicated 
mathematical  formula.  This  much,  however,  can  be 
readily  appreciated,  that  given  trees  of  equal  leakage  and 
different  size  will  differ  in  dose,  and  if  equal  in  size  but 
different  in  leakage  they  also  differ  in  dose,  it  is  evident 
that  the  same  dose  may  apply  to  two  trees  of  different  sizes, 
provided  they  have  a  certain  definite  difference  of  leakage. 

FUMIGATION  RULE. 

The  impossibility  of  briefly  describing  the  effect  of  the 
leakage  upon  the  dose  is  shown  by  Fig.  1,  where  the  doses 
corresponding  with  trees  of  different  sizes  and  with  differ- 
ent degrees  of  leakage  are  given. 

The  effect  of  the  leakage  upon  the  dose  in  the  case  of 
any  particular  size  is  shown  by  the  numbers  read  crosswise 
of  the  rule.  The  smaller  the  tree  the  greater  the  effect  of 
the  leakage  upon  the  dose.  This  is  due  to  the  larger 
amount  of  leakage  surface  as  compared  with  the  volume 
enclosed  by  the  tent. 

The  effect  of  the  size  on  the  dose  is  shown  by  following 
the  lines  of  figures  lengthwise  along  the  rule.  The  greater 
the  leakage  the  less  the  effect  of  the  size  of  the  dose,  since 
a  decrease  in  size  is  affected  by  the  increase  in  amount  of 
leakage  due  to  the  larger  relative  leakage  surface  in  the 
case  of  small  trees. 

By  the  use  of  this  rule  one  may  read  the  dose  for  black 
scale  corresponding  with  any  size  and  leakage.  By  increas- 
ing it  in  the  proportion  of  4 :  5f  one  obtains  the  dose  for 
red  scale  and  by  the  ratio  of  4 :  1\  that  for  purple. 

The  doses  given  on  the  rule  are  for  the  common  average 
shaped  trees  in  which  height  and  width  are  equal  and 
these  dimensions  may  be  read  on  the  scale  marked  ' '  diam- 
eter." To  obtain  the  dose  for  trees  of  a  different  shape 
than  this  find  both  dimensions  on  this  scale  and  the  correct 
dose  will  be  found  at  a  point  about  two  fifths  way  from 
the  diameter  towards  the  height.  Or  find  the  diameter 
and  increase  or  decrease  by  an  amount  equal  to  two  fifths 
of  the  difference  between  the  two  dimensions.  Opposite 
this  point  on  the  scale  will  be  found  the  dosage. 

If  one  has  the  dimensions  of  a  tree  in  circumference  and 
distance  around,  the  rule  is  not  as  convenient  as  the  tables 
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that  follow,  but  it  is  still  possible  to  read  the  dose  by  noting  the  diameter 
on  one  edge  of  the  rule  which  corresponds  with  the  given  circumference 
on  the  other,  increasing  this  one  fifteenth  and  then  decreasing  by  an 
amount  equal  to  one  fifth  the  number  of  feet  in  the  difference  between 
the  two  measurements,  circumference  and  distance  over. 

This  rule  contains  the  complete  system  of  dosage  based  on  leakage, 
and  besides,  may  be  used  as  a  measure  for  trees  according  to  the  method 
given  on  the  concluding  pages  of  this  bulletin. 


THE  MINIMUM  DOSE. 

This  rule  shows  a  fact  not  hitherto  noted,  that  there  is  a  point  for 
each  degree  of  leakage  where  the  tree  requires  a  minimum  dose.  With 
no  leakage  the  minimum  point  is  approximately  at  zero,  and  as  the 
leakage  increases  so  does  the  minimum  dose  till,  as  shown  on  the  rule, 
8  ounces  is  the  least  amount  that  will  do  effective  work  with  .40  per  cent 
leakage,  which  is  the  dose  for  a  seven  and  a  half  foot  tree.  Smaller 
trees  would  require  more  cyanide,  so  much,  indeed,  that  the  danger  to 
foliage  would  probably  render  the  method  impractical.  The  reason  for 
increase  of  dose  for  smaller  trees  is  the  fact  that  the  leakage  surface  is 
so  large  relatively  to  the  volume  of  gas  contained  within  the  tent  in  such 
cases,  that  the  percentage  of  gas  present  drops  very  rapidly,  and  must 
be  made  very  strong  in  order  that  enough  remain  to  the  end  of  the 
killing  period  to  insure  the  death  of  the  insects  treated.  It  is  probably 
not  wise  to  attempt  to  use  a  tent  for  a  tree  much  smaller  than  indicated 
on  the  rule.     The  theoretical  minima  are  as  follows : 


Leakage. 


Minimum 
size  of  tree. 


Dose. 


Black  Scale. 


Red  Scale. 

* 

ounce. 

ounce. 

H 

ounces. 

3 

ounces. 

5 

ounces. 

8 

ounces. 

12 

ounces. 

Purple. 


.10  per  cent 
.15  per  cent 
.20  per  cent 
.25  per  cent 
.30  per  cent 
.35  per  cent 
.40  per  cent 


|  ounce. 
|  ounce. 

1  ounce. 

2  ounces. 
Sh  ounces. 
54  ounces. 
8"  ounces. 


£  ounce. 

1  ounce. 

2  ounces. 
4  ounces. 
7  ounces. 

1L  ounces. 

15  ounces. 


LEAKAGE  BASIS  AND  ACTUAL  PRACTICE. 

The  dosage  system  calculated  on  the  leakage  basis  must  be  shown  to 
accord  with  the  dosages  given  by  practical  fumigators  in  order  to  be 
accepted  with  any  degree  of  confidence,  since  on  the  whole  the  results  of 
their  work  has  been  very  satisfactory.  For  this  purpose  the  dosage 
scheme  for  the  twenty-six  fumigators,  as  presented  in  Bulletin  152, 
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have  been  compared  with  the  tables  given  below  with  the  following 

results : 

.40  per  cent none 

.35  per  cent 3 

.30  per  cent 5 

.25  per  cent 7 

.20  per  cent 8 

.15  per   cent 3 

.10  per  cent none 

In  the  above  table  each  fumigator  is  placed  in  the  class  corresponding 
most  closely  with  the  record  we  have  of  his  actual  work. 

Classifying,  again,  the  same  26  fumigators  according  to  the  size  of 
dose,  which  is  quite  a  different  thing  from  the  rate  of  increase  of  size 
shown  in  the  table  above,  we  have 

Above    5 

Purple  scale  dose 1 

Red  scale  dose 10 

Black  scale  dose 5 

Below . 5 

In  both  these  particulars  the  leakage  basis  is  thus  seen  to  be  in 
remarkable  agreement  with  the  practice  of  fumigators,  simply  supplying 

the  means  of  determining  when  the 
system  of  one  fumigator  is  to  be  fol- 
lowed and  when  that  of  another. 

SCHEDULING  CHARTS. 


The  study  upon  which  this  bul- 
letin is  based  was  undertaken  largely 
in  fulfilment  of  a  promise  made  in 
Circular   50,   where   it  was  pointed 
out  that  while  differences  of  leakage 
required  the  use  of  different  bases 
of  calculation  it  was  impossible  to 
specify  what  chart  to  use  in  any  par- 
ticular case.     We  are  now  able  to 
give  this  very  necessary  information, 
and  we,  therefore,  reproduce  the  two 
charts  which  give  approximately  cor- 
rect dosage  for  the  average  tent  and  for  those  better  than  the  average. 
The  directions  accompanying  the  charts  are  revised  to  include  these 
determinations,  as  follows: 


Fig. 


2. — Method  of  scheduling  with 
a  chart. 


DIRECTIONS  FOR  USING  THE  SCHEDULING  CHARTS. 

To  use  these  charts  one  should  first  determine  the  dose  for  the  average 
sized  tree  in  the  orchard  to  be  scheduled  by  means  of  the  fumigator 's 
rule,  after  determining  the  leakage  with  a  leakage  meter. 
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The  charts  provide  for  leakages  from  0  to  .25  per  cent,  as  follows : 

Leakage. 

0 Heavy  lines  on  volume  chart. 

.05% Light  lines  on  volume  chart. 

.10% Dotted  lines  on  volume  chart. 

.15% Dotted  lines  on  area  chart. 

.20% Light  lines  on  area  chart. 

.25% Heavy  lines  on  area  chart. 

For  tents  with  greater  leakage  or  for  trees  either  very  large  or  very 
small,  use  the  rule  instead  of  the  charts  for  determining  dosage. 
The  method  of  using  the  chart  is  as  follows : 

First — Place  this  chart  in  a  holder  provided  with  a  loop  of  flat  wire.  This  should 
project  from  the  upper  right-hand  corner  of  the  chart  and  extend  exactly  14f  inches. 

Second — In  using  the  chart  one  should  always  stand  at  a  uniform  distance  from 
the  tree  to  be  measured.  In  most  cases  the  most  convenient  point  is  midway  between 
four  trees  (or  between  three  trees  in  case  the  orchard  is  planted  in  oblique  rows)  ;  by 
looking  down  between  the  rows  of  trees  one  can  locate  oneself  quite  accurately.  Do 
not  attempt  to  measure  the  nearest  trees,  but  those  just  beyond.  This  will  make  the 
distance  between  thirty  and  forty  feet,  according  to  the  way  the  trees  are  planted. 

Third — The  distance  between  the  chart  and  the  eye  must  also  be  maintained  con- 
stant Before  beginning  to  schedule  an  orchard,  fasten  a  light  flexible  wire  around 
the  hatband,  allowing  the  end  to  project  forward  8  or  10  inches,  then  standing  oppo- 
site an  average  tree  at  the  distance  which  you  find  best  to  measure  the  tree,  move  the 
slide  and  slip  the  flat  wire  loop  till  the  end  of  the  wire  touches  the  dose  line  at  the 
dose  determined  for  the  size  and  leakage  by  means  of  the  rule.  Then  move  the  chart 
to  or  from  the  face  till  the  distance  across  the  loop  corresponds  with  the  size  of  the 
tree.  Now  bend  the  end  of  the  wire  around  the  hatband  into  a  hook  into  which  the 
flat  wire  loop  will  lie,  holding  it  at  the  desired  distance. 

Fourth — Having  thus  adjusted  the  apparatus,  one  can  proceed  to  measure  the 
trees  by  moving  the  slide  and  slipping  the  wire  loop  until  the  outline  of  the  tree 
exactly  corresponds  with  the  loop  (the  fringe  of  slender  twigs  are  disregarded  in  day 
scheduling,  since  these  will  always  be  bent  down  by  the  tent).  See  that  the  wire 
lies  straight  across  the  chart,  and  where  the  end  of  the  wire  comes  one  may  read  off 
at  once  the  proper  dose ;  and  should  write  the  amount  in  the  appropriate  square. 
One  may  readily  schedule  four  rows  of  trees  at  a  time  by  this  method  for  daytime 
work. 

Fifth — When  scheduling  very  large  trees  adjust  the  apparatus  for  half  the  dose 
desired  and  double  all  readings.  By  having  hooks  at  each  end  of  the  wire  around 
the  hatband  one  hook  may  be  set  for  ordinary  sized  trees  and  the  other  for  large 
trees  when  extremes  occur  in  the  same  orchard. 

Sixth — Where  one  desires  extreme  accuracy  in  measuring,  attach  the  transparent 
diagram  described  in  the  same  bulletin  and  use  a  specially  graduated  tape,  instead  of 
the  wire  loop  and  graduations  on  the  chart,  for  determining  the  dose.  With  the  aid 
of  a  boy  to  handle  one  end  of  the  tape,  two  rows  may  be  scheduled  about  as  rapidly 
as  four  rows  by  the  former  method. 

Seventh — This  chart  may  be  also  used  for  calculating  the  dose  when  direct  meas- 
urements are  made  if  one  first  graduates  an  oblique  line  to  correspond  with  dimen- 
sions. Hold  a  card  square  with  the  sides  of  the  diagram  and  in  such  a  position  that 
the  two  dimensions  are  indicated  by  the  adjacent  edges  of  the  card  and  the  corner 
between  will  indicate  the  dose.  This  will  give  determinations  accurate  to  a  small 
fraction  of  an  ounce. 

Note  (a). — Some  fumigators  increase  or  decrease  the  dose  a  half  ounce  or  more 
for  badly  infested  trees,  for  especially  dense  trees,  or  for  irregularly  shaped  trees. 
Where  this  is  done  it  may  be  indicated  on  the  chart  by  placing  a  dot  in  a  corner  of 
the  appropriate  square.  If  the  dose  is  increased,  put  the  dot  in  an  upper  corner ;  if 
reduced,  below ;  and  if  on  account  of  the  character  of  the  tree  place  the  dot  to  the 
left ;  if  because  of  the  abundance  of  the  scale  place  it  in  one  of  the  right-hand 
corners. 
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DIRECT  MEASUREMENTS. 

Many  may  prefer  to  use  direct  measurements  for  determining  the 
size.  The  most  accurate  method  of  measuring  is  to  determine  the  dis- 
tance around  the  tent  or  circumference,  and  the  distance  over  the  top. 
This  plan  was  first  suggested  in  1899  in  Bulletin  122  of  this  Station,  and 
a  dosage  table  based  on  volume  was  presented  for  use  with  such  measure- 
ments. The  data  secured  for  Bulletin  152  was  obtained  by  the  use  of 
such  measurements.  This  method  of  measuring  is  now  largely  known  as 
the  Morrill  or  Woglum  system,  since  these  two  investigators  have  par- 
ticularly urged  its  adoption.  The  most  convenient  plan  is  to  mark  the 
tents  so  as  to  readily  determine  the  distance  over  the  top  and  use  a  tape 
line  around  the  side  for  the  circumference. 

Such  measurements  give  the  dimensions  very  accurately,  but  must  be 
used  with  properly  calculated  tables  or  the  dose  may  be  far  from  correct. 
The  original  table  published  in  Bulletin  122  is  accurate  only  for  tents 
without  leakage.  No  such  tents  are  in  use,  but  if  such  tents  were  pro- 
vided the  dose  would  be  much  stronger  than  necessary.  The  marking 
suggested  in  Bulletin  152  and  the  tables  given  by  Morrill,  Woglum,  and 
Quayle  are  all  based  on  area  and  are  approximately  right  for  a  .25  per 
cent  leakage,  except  at  the  two  extremes,  where  they  are  all  defective, 
particularly  at  the  lower  end  and  where  the  dose  is  only  half  large 
enough  as  compared  with  the  center  of  the  table.  For  any  other  degree 
of  leakage  they  are  incorrect  throughout,  though  the  dose  recommended 
is  high  enough  to  be  effective  in  most  cases,  notwithstanding  the  inaccu- 
racy of  the  tables. 

EXPLANATION  OF  THE  NEW  TABLES. 

The  tables  given  below  are  arranged  in  a  new  form  which  will  be 
found  very  convenient  in  practice.  In  each  table  at  the  top  is  given  the 
dosage,  below  the  corresponding  dimensions. 

The  dosage  is  given  for  all  the  ingredients  instead  of  only  for  the 
cyanide  as  has  been  the  practice  in  all  tables  heretofore  offered.  This 
will  avoid  the  error  that  sometimes  results  from  the  mental  calculation 
heretofore  required  to  determine  the  amount  of  water  (or  acid  in  the 
case  of  sodium  cyanide)  to  use.  The  amounts  given  are  simply  3,  2 J,  2, 
and  1£  times  the  cyanide  dose.  The  formula  recommended  for  sodium 
cyanide  is  l-§-l£,  that  is,  1  ounce  of  the  acid,  §  of  an  ounce  of  the 
cyanide  to  1J  ounces  of  water.  The  formula  longest  used  for  potassium 
cyanide  is  1-1-2.  If  accurately  measured  this  is  sufficient  water  to  keep 
the  all-acid  sulfate  formed  in  solution.  When  the  water  is  slightly  less 
than  this  amount  or  the  acid  slightly  more  there  is  danger  of  the 
crystallization  of  the  salt  and  the  generator  is  said  to  "freeze."  To 
avoid  this  many  fumi gators  use  1-1-3,  though  with  an  appreciable  loss 
of  gas.    The  use  of  1-1-2 \  gives  ample  water  to  offset  inaccurate  meas- 
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urements  and  by  the  use  of  these  tables  is  as  convenient  as  the  former, 
though  it  would  not  be  so  practical  if  it  had  to  be  calculated  mentally. 

The  dimensions  given  at  the  beginning  of  each  line  are  the  circumfer- 
ence, and  when  the  distance  over  is  the  same  as  in  high  trees  the  dose 
will  be  read  in  the  column  above  this  figure.  The  remaining  figures  on 
each  line  represent  the  distance  over  the  tent.  To  obtain  the  dosage  of  a 
tree,  therefore,  first  find  the  circumference  at  the  left  end  of  a  line  and 
follow  along  that  line  till  the  distance  over  is  found,  and  then  follow  up 
the  column  and  read  the  dose. 

If  one  decides  to  use  the  formula  1-1-2^,  a  line  of  red  ink  should  be 
run  through  the  lines  beginning  x3,  x2,  xl^,  and  xf ,  and  if  he  does  not 
wish  to  dose  to  the  half  ounce,  red  ink  may  be  run  through  the  alternate 
columns.  The  use  of  these  red  ink  lines  will  avoid  the  danger  of  using 
the  wrong  figure5?. 

If  the  dimension  is  smaller  than  any  given  in  the  table,  a  tighter  tent 
should  be  used  since  it  has  passed  below  the  point  of  minimum  dose 
described  above  and  effective  treatment  is  not  to  be  expected. 


10 


UNIVERSITY   OF   CALIFORNIA — EXPERIMENT   STATION. 


CONWrt 


^  CO  CO  CM  rH  r-\ 


co  "*  rtMo  jo  jo  cd  cd  i-  i-  cd  ht  cm  o 

HHHTHHrlHrlrlnH-T^'H 


hh-t-0000OffiOOOHH(NlMO(ri 
HHrtHHHH(N(N(N(NIMN(NWr- 

OOTHrHrH(M<MCOCOTtHTt<rtllO»OTti 

cmcmcmcmcmcmcmcmcmcmcmcmcmcmcm 


t-  CD  JO  CO 


COCOCOTHrtHJOJOJOCDCDt-'b-OOOOOOCD 
CMCMCMCMCMCMCMCMCMCMCMCMCMCMCMCM 

10lOCDCDOt-b-000000010JOOOO 

cmcmcmcmcmcmcmcmcmcmcmcmcocococo 


»>-oocaoopc5^oprHrHCMCMCMcocM 


O  00  b-  «f 


NO00O 


CD  CO  rH  O- 


00  JO  CM  00 


iH|lN  H»» 

rH  t-  Tfi  C5 
CM  rH  rH 


cm  oo  joo    S 

CM  rH  rH  rH      3 


CMCMCMCMCMCMCOCOCOCOCOCOCOCOCOCO 
tHOOOtHtHCMCMCOCOCOt^t^IO 

cocococococococococococococo 

CMCMCMCOCOrtiTtiTtllOlOCDCDCDCD 

cocococococococococococococo 


TF^JOJOlOCDCDCDb-t-GOOOOO 

cococococococococococococo 


CDCDCDb-t-00000005C5OO 
COCOCOCOCOCOCOCOCOCO^'^ 


NOOGOOCSOOOHHM 
COC0COC0C0TtH^TtHTt<TfTtH 


dOOOHHMMCCM 
CO  ^"l  "^f  "^  'T^  Tt^  "^  tF  '^  Tf 


CD     +Tr-I 


w^ocoo 

g  CM  CM  r-l  rH 
O  CM  CM  rH  rH 


■a  *o 


h  t-  CM  00  CM 

.2  CM  CM  rH  rH 

<  00  CO  C5CM 
^  CM  CM  r-l  r-l 


OOOM 
CO  CM  CM  i-l 

H|IN  c*0 

CO  b-CM  rt< 
CO  CM  CM  r-l 

CD  O  Tt^  CD 
CO  CO  CM  iH 

HP*  HIM 

C5  CM  CD  t- 
CO  CO  CM  r-l 

CM  lO  «D  00 

"^  CO  CM  rH 

lONOO 
rf  CO  CO  CM 


GO  O  CM  tH 
■*  ^  CO  CM 


>>0 
O 

E  CD 

3 

O  CD 


3 

O    H(M 
..   t> 

a> 
•a 

c  oo 
re 

OHfN 
00 

E 

3    _ 


re  " 

2rH 


TjH  t^I  *^i  ^H  t^H  "^i  "^i  t^H  ^fH  ^H 


CMCOCOCOTHTtilOiOlO 

^^   'T^   "^    Th   M^   TJH   "^   Tt^   "^ 


tHtTIJOJOJOCDCDCDCD 

^^  ^H   TJH   *^H   T^f   ^i   ^H   Tj^   ^fH 


JO  CD  CD  CD  t>  I-  00  00 

"^   ^H   '^  "^   T^   "^   Tj^   Tt^ 


CD  t-  t-  oo  oo  ao  a 

"^    "^   "^   "^    '^   ^^    T^ 


b-  00  00  05  C5  O  O 
"tf  "tf  Tti  **  tH  JO  JO 


05  05  05  O  O  rH 
Th  tH  t^  jo  JO  JO 


O  rH  rH  rH  CM  CM 

JO  JO  JO  JO  JO  JO 


CM  CO  CO  CO  rt^ 

JO  JO  JO  lO  JO 


CM      g 

co    Q 


Tti  JO  iO  JO 
JO  JO  JO  JO 


CD  t^  t-  CD 

jo  JO  JO  »o 


00  05  00 
JO  JO  JO 


oo 

CD  CD 


H    M    H    M 


Bulletin  220] 


DOSAGE  TABLES. 


11 


CO  CM  CM  rH 


OOOHHiNNMlMO 
rirlHHHHrlHrHr" 

JOJOCDCDCDb-b-OOOOOOOOCDTH 


tH  CO  CO  CM 


OS  b-  CD  tH 


NO00IO  CM 


r^t  C*C  rH|S3 

IONOCC  CO 


OOOOOOOOJOOHHrtNNO 


O  O  i-l 
CM  CM  CM 


CO  CO  tH 
CM  CM  CM 


»o  jo  io 

CM  CM  CM 


CM  CM  CM 


tH  CM  CM  CM  CO  CO  -H  tH  -^  jo  tH 
CMCMCMCMCMCMCMCMCMCMCM 


THlOJOlOCDCDb-b-OOCO 


b-  b-  00  CO  OS  OS  O 

CM  CM  CM  CM  CM  CM  CO 


UJ 

o 
< 

< 

Hi 

-J 

h 
z 
m 
o 

DC    co 

uj  g 

Q.  c 


00  JO  CM  00 

HrlH 


CM  iH  tH 

CM  00  »0  O 

CM  rH  iH  r-( 

'^OOO 
|  CM  CM  rH  rH 

Hunt*  Hn 
lOHt-H 
CM  CM  rH  tH 


JjS 

h 
w 

< 

o 

09 

o 

< 


b-  CM  00  CM 
CM  CM  rH  rH 

00  CO  OS  CM 
CM  CM  rH  rH 

OlOOM 
CO  CM  CM  rH 
•He*  e*9 
CO  b-  CM  tH 
CO  CM  CM  rH 


0)  * 

C 

>*CD 
O 

_    H» 
£    CD 

3 

■rj  cite 

O  CO 

co 


(0 

o 

3 

O    H»N 
.    b- 


co  CO  b- 
CM  CM  CM 

00  OS  OS 
CM  CM  CM 

O  O  rH 
CO  CO  CO 

CM  CM  CO 
CO  CO  CO 

tH  TH  lO 
CO  CO  CO 

CO  CO  CO 
CO  CO  CO 

•  b-  00  00 

CO  CO  CO 

os  os  o 

CO  CO  tH 

OO  rH 
tH  tH  tH 

CM  CM  CM 

tH  tH  tH 

CO  CO  tH 
tH  tH  tH 


b-  b-  00 
CM  CM  CM 


CO 

CO  0) 

re  thin  o 

o05  5 

ii  2 

10 

IS  5 

re 


CO  O  tH  CO 
CO  CO  CM  rH 

OS  CM  CO  b- 

C0  CO  CM  rH 

ma 

CM  JO  00  00 
-*  CO  CM  rH 

LONOO 
TH  CO  CO  CM 


^H  lO  JO 
tH  tH  tH 

JO  CO  CO 


CO  b-  b- 

tH  tH  tH 


OS  OS  OS 


ooo 

CO  CO  CO 


rH  CM  CM 
CO  CO  CO 


CO  CO  TH 
CO  CO  CO 


JO  lO  CO 
CO  CO  CO 


b-  b-  00 

CO  CO  CO 


OS  OS  OS 

co  co  co 


O  O  rH 
tH  tH  tH 


rH  CM  CM 


CO  CO  tH 
tH  tH  tH 


tH  tH  JO 
tH  tH  tH 


JO  O  CO 


CO  b-  h- 

tH  tH  tH 


I- 00  00 
tH  tH  tH 


ooo 

JO  lO  J.O 


bo  os  os 

CM  CM  CM 

rH  rH  CM 
CO  CO  CO 

CO  CO  tH 
CO  CO  CO 

tH  IO  lO 
CO  CO  CO 

CD  b-  b- 

CO  CO  CO 

00  00  OS 
CO  CO  CO 

OO  rH 

tH  tH  tH 


rH  rH  CM 
tH  tH  tH 


CO  CO  CO 
tH  tH  tH 


tHtH  JO 
tH  tH  tH 


JO  CD  CD 
tH  tH  tH 


CD  b- 

tH  tH 


OS  O  O  rH  rH  CM  CM 
CM  CO  CO  CO  CO  CO  CO 


CM  CM  CO  CO  TH  TH 

co  co  co  co  co  co 

tH  tH  JO  JO  CD 
CO  CO  CO  CO  CO 


CO  CO  CD  b- 

co  co  co  co 


00  OO  00 
CO  CO  "" 


CO 


OS  o  o 

CO  TH  tH 


CM  CM 

TH  tH 


b-  00 

TH  tH 


rH  rH  CM 

JO  JO  JO 


CO  CO  tH 
lO  JO  IO 

tH  JO  JO 

JO  J.O  »o 

CD  b-  b- 

JO  JO  JO 


CM  CM  CM 

JO  lO  JO 


tH  tH 

jo  »o 


000  CM  rH 
tH  tH  CO  CM 

^  CM  tH  CM 
JO  TH  CO  CM 


00  OS  00 

JO  JO  JO 


OO 

CD  CO 


8 


lO  CO  TH    CM    00 

TH  CO  CM    r-\  rH 


CO  CM  CM  rH    e*o 
M  M  M  M     M 


12 


UNIVERSITY  OF  CALIFORNIA — EXPERIMENT   STATION. 


COCN  CN  tH 


t-HOOCOOOQ0500HHriOOO 
rHrHrHrHrHrHrHCNCNCNCNCNCNrH 


«*iCN© 


rtiCOCOlM 

r-t 

rH 

CSCiOOOrHrHCNCNCNCOCOTtirfCN 
rHrHC^CNCNC4CNCNCNCNCNCNCNCNCN 

CO  IO  rt<  CN 

H*3 

rH 

CN 

rHCNCNCOCOCOrtiT^»OlOlOCOCOCO 
CNCNWCNC|(N(^CNCNCNCNCNCNCN 

b-  CD  IO  CO 

rH 

H*1 

CM 

COTflTtH'tfiOlOlOOCOb-b-GOGOCOOO 
CN<^CNCNCNCNCN(NCNCNCNCNCNCNCN 

CD  b-  CO  »Hi 

CI 

CO 

lO>OCOCOCOb-b-b-COCOC5C50000 
CNCNCNWCNfNCNCNCNCNCNCNCOCOCOCO 

O00l>rt< 

CN 

H|N 

CO 

COb-b-b-GOGOOOCSCOOOrHrHrHCNCN 
(^CNW<NCNCNCNCNCNCOC0COC0COCOCO 

CNOGOlO 
rH  rH 

e$9 
CI 

Tti 

GOCOCSCOOOOrHrHCNCNCOCOCO'^ 
CNCNCNCNCOCOCOCOCOCOCOCOCOCOCO 

CO  rH  CO  CO 

CO 

H)M 

OOrHrHCNCNCNCOCO'^TtH'HHlOJO 

cocococococococococococococo 

lOCN  O  CO 

Hi-JH 

CO 

io 

rHCNCOCOCO^TrllOlOlOCOCDb-CO 

cocococococococococococococo 

CO  CO  iH  t- 

tH  rH  tH 

CO 

ID 

CO"*Tt<)Olit)lOCOCOCOb-b-GOCO 

cococococococococococococo 

ui 

00  IO  CM  QO 
i-\  r-i  r-i 

T* 

CO 

lO)OCDCOb-b-b-G000C0C0O5 

cocococococococococococo 

< 
< 

W 

-I 

H 

"HNH"*        c*o 
CO  CO  CO  GO 

■4a 

CO 

4) 

COCOCOCOC0COC0CO-<*i^TtH^ 

rH  b-  rfl  CO 
CM  rH  rH 

H(NC3h< 

CN  GO  IO  O 
<M  rH  i-H  rH 

e*3 

IO 

co 

<u 
o 

e 

3 

b- 

c 

•*-> 

> 

o 

•D 

E 

re 
■o 

E 
3 
O 

re 

a> 
o 

c 
re 

4-> 

W 

a 

1 

C000C5C5OOOrHrHrHCN 
COCOCOCO^Tt1'H^'<HH-^Tti^ 

COOOOrHrHrHCNCNCO 
CO  ^n  ^ct^  ^r^  ^^  ^*  ^j^  ^^  Tt^  ^> 

Z 
UJ 

o 

DC 
HI 
0. 
o 

(M 
I 

UJ 

e*3 

rti  o  co  o 

CN  CN  rH  rH 

.    H(NHHl            H)» 

»   IO  rH  b-  rH 

g  CN  CN  rH  rH 
C         Hw 
3  b-  CN  CO  CN 
O  CN  CN  rH  rH 

h  co  co  to  CN 

£  CN  CN  rH  rH 

So 

o 

=  **> 

|co 

E 

re  »h» 
*co 
O 

o 

..GO 

2^ 

C  GO 

re 
>» 

<>cd 

•55  ^ 

(0 

44  42  41  40 
44  43  42  41 

44  43  42  41 

45  43  42  41 

45  44  43  42 

46  44  43  42 
46  45  44  43 
46  45  44  43 

46  45  43 
44 

-1 
m 
< 

l- 

UJ 

_i 
< 
o 
(J) 

o 

< 
-1 
n 

*                      h* 

$OIOOM 
*^  CO  CN  CN  rH 

CO  b-  CN  rfH 

CO  CN  CN  rH 

E 

3 

'■5 
o 

?*0 

CO 

b- 

re 

O 

0. 

E 

re 

© 

rH 

i— 1 
rH 

lOCDCDt^b-b-GOCO 

coco  coco  a  o  o 

Tt<   ^  T*  T*  Tfl  IlO  IO 

CO  ©  t*  CD 
CO  CO  CN  rH 

CO  CN  CO  b- 

C0  CO  CN  rH 

cn  10  co  oo 

"tfi  CO  CN  rH 

00 

00 

Hta 

CO 

■p 
'o 
< 

CN 

rH 

CO 

(0 

c 
o 
'w 

E 
0) 

£ 
Q 

52  51  49 

52  51  50 

53  51  50 

53  52  51 

54  52  51 
52  51 

rti  CO  CO  CN 

O 

rH 

h 

co  ■*  Tt<  10 

GO  O  CN  rH 
tJ<  rfi  CO  CN 

em 

o 

CO 
rH 

IO  IO  CO  CD 

»o  \o  IO  >o 

Hja        e*9 

rH  CN  Th  CN 
IO  *&  COCN 

r*0 

rH 
rH 

b- 

CO  b-  b- 

lO  iCilO 

Tfl  IO  CO  Tfi 
IO  rf<  CO  CN 

CI 

T— | 

rH 

GO  CO  GO 
IO  »o  IO 

b-  b-  GO  IO 
IO  "*  CO  CN 

(M 

rH 

OS 

rH 

CO  O 

IO  CD 

oooco 

CD  IO  TP  CN 

CO 

T-. 

o 

CI 

CD 

CO  IO  rfi  CD 
CD  IO  **  CN 

vtn 

rH 

CI 
CI 

CI 

CD 

CO  CI  CI    T-H 

V.    X    X    X 


Bulletin  220] 


DOSAGE  TABLES. 


13 


OS  b-  CD  «tf 


000000©0505OOrtHHMNNO00?0 
HrtHHrlHNNCINNNNNNHH 


OHHHIN 


<N  CM 

<NC1 


co  co  ^  Tf  tj<  10  ^ 


NO00IO 
rH  rH 

COHOiCO 


<N  <M  <N  CO  CO  r}i  rh 
CM  <M  CM  <M  <N  <N  <N 


C0C0-^Tt<T*<lO>OCDCD 
CM(N<N<N<M<M<M<N<N 


^  »o 

(M  <N 


CO  b- 


IO  CD  CD  CD  b-  CD 
CM  CM  <N  (N  <M  <N 


b-  00  00  OS  00 
CM  CM  CM  Ci  CI 


lO  <M  O  CD 


>O>OlOCDCDCDb-t-'T000 
CM<M<N<MCM<N<N(N<N<N 


CO  OS 
CM  <M 


OSOOO 
<M  CO  CO  CO 


^btb^b^COOOOSOSOSOO 


HINN 
Cn|CMCM(N(N<NCM<NCMCOC0C0C0C0c0C0 


OS  CD  CO  00 

HHrt 

rH  b-  rt<  OS 

(NHH 


(NOOlOO 
CM 


-  lO 


rJiOCDO 
(NlNHH 

lOHt-H 
CM  <M  r-i  rH 


b-  CJ  00  <N 

HNCSHt  N|C0 

oo  co  os  ca 


rH  tH  & 


S       S 


r*9 
010005 
CO  <M  CM  iH 

_        .  rH|N  C*9 

CC     CO   CO  I-  (M  TJH 

1X1  g  CO  <N  <M  rH 

0.  E 

„  3  CD  O  t*  CD 

gj  O  CO  CO  CJ  rH 

i"      •         Htn        H» 

h  OS  <N  CD  b- 

W  £  CO  CO  CM  rH 

-J    *  c«9 

m  s  cm  io  oooo 

^  ^  ^  CO  CM  rH 


OOOOOSOSOOOrHrHCMlM 
CM(N(M<NC0C0C0C0C0C0C0 


88 


OOOHHCKNCOMCOTfi 

cococococococococococo 


rHCN(MC0C0C0Ttl'*"*lOlO 

cococococococococococo 


COCO-^T^r^lOlOCDCOCOb- 

cococococococococococo 

-*lO»OCDCDCOb-b-b-00O0 

cococococococococococo 


CD  CD 

co  co 


b-  b- 

CO  CO 


OS  00 
CO  CO 


00  <U  IO  CD  CD  b-  b-  b-  00  CO  00  OS  OS 

^COCOCOCOCOCOCOCOCOCOCO 

OS     +T  b- b- b- GO  GO  OS  OS  OS  O  O  rH 
ECOCOCOCOCOCOCOCO^rtl^ 


lOt-OO 
TJH  CO  CO  CM 

CO  O  <M  rH 

^  rri  CO  CM 

rH  <M  "*  C^ 
IO  Tfi  CO  <M 


Tf  IO  CD  T£ 


t  2E?   °-  ° 

O  CD  0)  rH 

C  ^ 

3*  CH 

°  b-  <Z  r-\ 

re  *«»    3 
>,co    ~  co 

_    Hn      re 

£os  -g^ 
2       o. rt 

■D  _ 

O  O    "O  »o 
</)  r-i     C  ,h 

re 

ei|eo 

O     T  CD 

rH     o  rH 

< 
b- 


COCOOSOSOSOOOrHrH<M 
t-COCOCOCOCOTfiTtlTtlTfiTjlTti 
CD 

OOSOOrHrHiMCMClCOCO 
CO  TP  Tp  ^^  ^^  ^fi  tJ^  ^i  ^^  Tf^ 
T3 

^rHCMfMCOCOCO^^JHlCrtH 

Tji   ^^   Tp   TP   ^^   *^   ^p   TP   ^H   TP 

■o 

5;Tt<TFTfllOlO»OCDCDCD 


«  COCOCOb-b-OOGOGO 

Tp  Tji  T^H  T^H   ^4  ^i   *^H  ^i 


CM 

tJH  CO  <N  t-i 


b-  b-  CO  10 

IO  Tfi  CO  <N 

O  O  O  CD 
CD  IO  rti  CM 


ccooocoososoo 
re^TjHTtiT^^iQio 

W 

■q  O  O  O  rH  rH  (N 

I  »o  10  %a  to  10  »_o 

rHHNNM 


0>  IO  IO  IO  IO  iO 


n  iA  IO  IO  CD 
u  IO  IO  IO  IO 


CD  CD  b- 

lO  K5  kO 


b-  00  CO 

IO  iO  IO 


CD  JO  Tf<  OS 
CD  IO  -^  CM 


OO 

CD  CD 


(M  O  CO  (N 
t-  CD  rf<  CO 


CO  C<1  C<  rH  f*o 

X    ri    X    M  M 


u 


UNIVERSITY   OF   CALIFORNIA EXPERIMENT   STATION. 


CM  O  00  JO 

CM 

rH 

CO  tH  05  CD 
rH  rH 

CO 

rH 

JO  CM  O  CO 

y-i  r-i  -H 

Hfoa 

CO 

LO 

CO  CO  rH  b- 

d|M 

CO 

JO 

rH  b-  rH  05 

NHrl 


(M  00  JO  O 

WnHH 

dM 

rH  O  CD  O 

(NWrlrl 

JO  rH  b-  rH 

NINHH 


b-b-b-00G00505  05©©rHrHO0QC0 
HHHHHHHH(NW(NlM(NHn 


C5©©©©rHrHCMCMCMC0C0rHCM 
rHCMCMCMCMCMCMCMCMCMCMCMCMCM 


rHrHCMCMCMCOCOCOrHrHJOJOlOCD 
CMCMCMCMCMCMCMCMCMCMCMCMCMCM 


C0C0rHrHrHJOJOJOCDC0b«b-b-00 
CMCMCMCMCMCMCMCMCMCMCMCMCMCM 


rH  rH  JO  JO  CD 
CM  CM  CM  CM  CM 


jo  co  co  b-  b-  b- 

INNN.INNN 


b-  b-  b-  00  00  05  05 
CM  (M  CM.  CM  CM  CM  CM 


00  05  05  05  O  OO 
CM  CM  (M  CM  CO  CO  CO 


05  O  O  rH  rH  rH  CM 
CM  CO  CO  CO  CO  CO  CO 


CO  CO  b- 

CM  CM  CM 


00  00  00 
CM  CM  CM 


050  O 
CM  CO  CO 


b-  b-  00  00  05  C5  O 
CM  CM  CM  CM  CM  CM  CO 

05  05  O  O  O  rH 
CM  CM  CO  CO  CO  CO 

O  rH  rH  CM  CM  CM 
CO  CO  CO  CO  CO  CO 


rH  rH  CM  CM  CM  CO  CO  rH 

cocococococococo 


CM  CO  CO 
CO  CO  CO 


CO  rH  rH  JO 
CO  CO  CO  CO 


rH  rH  rH  CM  CM  CO  CO 
CO  CO  CO  CO  CO  CO  CO 


t  JO  JO  JO  CD 
)  CO  CO  CO  CO 


w 
o 
< 

< 

UJ 

-I 

H 

z 

UJ 

o 

SI 
§i 

is 
_l  « 

h 

UJ 

_J 
< 
o 

CO 

o 

< 

CQ 


b-  CM  nc  CM 

CM  CM  rH  r- 

00  CO  C5  CM 

CM  CM  rH  rH 

O  JO  O  CO 
CO  CM  CM  rH 

CO  b-  CM  rH 
CO  CM  CM  r- 

CO  O  rH  CD 

CO  CO  CM  rH 

rH|N  H» 

05  CM  CO  J> 

CO  CO  CM  rH 

CM  JO  00  00 
rH  CO  CM  rH 

HJN 

wt-oo 

rH  CO  CO  CM 

00  O  CM  rH 
rH  rH  CO  CM 

rH|d  d|W 

rH  CM  rH  CM 
JO  rH  CO  CM 


-H  JO  CD  rH 
LO  rH  CO  CM 

I-  b-  GO  JO 

LO  rH  CO  CM 

O  O  O  CD 

CD  JO  rH  CM 

rHtJS 

CD  JO  rH  05 
CD  JO  rH  CM 


CMCMCOCOCOrHrHJOlOJOCOCOb- 
COCOCOCOCOCOCOCOCOCOCOCOCO 

'ScOTH'HHrHJOJOCDCDCDb-b-b-OO 

vcococococococococococococo 


3   ^ 
i  00     °_  CM 

O  0)    rH 

3  oo    c  co 


'  JO  JO  CD 
CO  CO  CO 


b-  00  00 

CO  CO  CO 


0)     HJK> 

■O  C5 


*© 
o 


JO 
rH      <5   rH 


_  d|n  re 

E  o  +:  co 
■a  H» 

OH  ^h 

CO   rH  C    rH 

re 

CM  TJ  00 


CM  05 


OOrH 


CM  CM  CM 

rH  rH  rH 


rH  rH  rH 


CD  CD  CO 
rH  rH  rH 


b-  O0  00 
rH  rH  rH 


CO  CD  b- 

CO  CO  CO 


05  05  05 
CO  CO  CO 


rH  rH  CM 


CO  CO  rH 
rH  rH  rH 


JO  JO  CD 
rH  rH  rH 


b-  b-  b- 

tH  rH  rH 


00  C5  05 


b-  00  00  05  05  05 
CO  CO  CO  CO  CO  CO 

OOO  rHrHO 

CM  CM  CO  CO  CM 

^^  "^i   ^^  "^  ^V 

rH  rH  JO  rH 
rH  rH  rH  rH 

CD  CO  CO 
rH  rH  rH 

r?°° 


rH 


AffiOiOOHH 
'r  rH  rH  JO  JO  JO  LO 

c  rH  rH  rH  CM  CM  CM 

O  JO  JO  JO  JO  JO  JO 

C  CM  CO  CO  CO  rH 

a)  jo  jo  jo  jo  jo 
E 

rt  rH  rH  JO  JO 
U  JO  JO  JO  JO 

b-  b-  b-  CD 

LO  JO  JO  JO 


CO  CM  (M  rH 
H  x  y.   x 


i-i         CM 


CM  000  CM 
b-  CD  rH  CO 


00  JO  CM  rH    b-    CD 
b-  CD  JO  CO    r^  CM 


05  O  00 

JO  CD  JO 


Bulletin  220] 


DOSAGE  TABLES. 


15 


QOOOHHHNNNMfi'NOOO 
HHWOJ(NW(NiNMiM(MaM(N<Mr^ 


H  H  H  M  (M  CO  CO  CC  "*  t*  II  lO  ):■  O 
NN(M(N(NC4(N(N(MIN(N(N(N(N 


CM  00 

CM  rH 


LO  O 


CM  CO 
CM  CM 


<    Tf   Tfl    LO 

I  CM  CM  CM 


CMCMCMCMCMCMCMCMCM 


JOlOCOONNN(Z)COOiC5 
CM  CM  CM  CM  CM  CM  CM  CM  CM  CM  CM 


CM  CM 


h-  CM 

CM  CM 


CO  CO 
CM  CM 


o  lo 

CO  CM 


f*3    rin 
C5  CM    CD 


©CO 
CM  r-l 


LO  JO 
CM  CM 


CM  CM  CM 


t-  00  GO 
CM  CM  CM 


ooo 

CM  CM  CO 


i-i   rH  CM 
CO  CO  CO 


CM  CM  CM 

r^  oo  oo 

CM  CM  CM 

05  C5  O 
CM  CM  CO 

O  O  rH 
CO  CO  CO 

CM  CM  CO 

CO  CO  CO 


r>-  h-  oo 

CM  CM  CM 


CO  C5  O 
CM  CM  CM 


O  O  rH 

CO  CO  CO 


tH  CM  CM 

CO  CO  CO 


CO^f 
CO  CO  CO 


00050505OOOO 
CMCMCMCMCOCOCOCO 


O  O  O  rH  rH  CM  CM 

CO  CO  CO  CO  CO  CO  CO 


rH  rH  CM  CM  CO 
CO  CO  CO  00  CO 


CM  CO  CO  rti  <HH  r* 
CO  CO  CO  CO  CO  CO 


<<ti  lO  LO  CO  CO 
CO  CO  CO  CO  CO 


CO  I-  CM  Tfl 

CO  CM  CM  rH 


rH  C0^r)HJOlOCDCDCDb-^-r-GO00 

r^  CO  CO  CO  CO  CO  CO  CO  CO  CO  CO  CO  CO  CO 


uj  £ 

3s 

h 

UJ 

< 

o 

CO 

o 

< 

-1 


CD  O  Tfi  CD 
CO  CO  CM  rH 

■Hw       <H» 
O  CM  CD  t- 

CO  CO  CM  rH 

cm 

CM  LO  00  00 

Tti  CO  CM  r- 


IO  I-  O  O 
Tft  CO  CO  CM 


CO  O  CM  rH 
"*  TF  CO  CM 

rH  CM  ^HH  CM 
JO  Tji  CO  CM 


rft  LO  CD  rt< 
LO  tF  CO  CM 

t-  I-  CO  lO 

lO  rfH  CO  CI 

C*B 

OOOCD 
CO  »0  "+i  CM 

r*0 

CD  LO  Tt<  05 
CD  LO  Tf"  CM 


CDOCDt~t-OOOOOOC50500 
COCOCOCOCOCOCOCOCOCOrtl'^ 


fl>GOCOC5050000rHrHCM 
VCOCOCOCOCO^TtirtlTtl'^'*! 


T-i        h    T-i        I-    Tfl    Tfi 


•ooo 

■^   ^   Tf^ 


CM  CM  CM 

TH 


o  i-i 

°   rH 


..  CD 
0)  rH 


CO  rP  Tft 


■5  CM 

E 


rH      <-   rH      ? 


.-■■?; 
*CM 
O 


CM     .-05      «  00  O  05 

r-1      S  ^      «  "^  ^  ^ 


LO  CD  CO 
tH  ^  t}H 


b-  t~  oo 

TJH   TH  T* 


rH  rH  CM  CM  CM  CO  CO 
TJi   ^5^   Tji   ^^   ^fi  t^  ^7^ 


CO  CO  tH  tH  rH  \a  rt< 


JO  LO  LO  CD  O  CD 
Tp  ^71  ^P  T^i  ^ji  ^1 


co  t-  h-  t-  00 

^  ^fl  Tji  ^1  t^H 


W  rH 


*8 


CM  O  00  CM 
t-  CD  ^  CO 


00  LO  CM  rf< 

t-  CO  LO  CO 

H» 

rf  O  CD  t- 
00  t-  LO  CO 


CD  2  *HH 

rH  o  CM 

-*,  < 

b-  CO 

r-\  CM 


5  OO  rH 
«  LO  LO  LO 
(0 

Q  CO  CO  Tf 
I    IO  LO  LO 

09 

E  JO  CD  CD 
O  LO  LO  LO 

(0 

=  CO  CO  00 
£  LO  LO  LO 

Q  OO 

O  CO 


00  00  o  o 

TjH   tJ^   ^H   T^ 


000c 

•*  UO  LO  LO 


rH  Ol  CM 

LO  LO  LO 


O  LO  O  O  O 

G5  t-  CO  tJ<  CM 


CO  CM  CM  r-i 
H    M    H    H 


2— bul  220 


16 


UNIVERSITY   OF   CALIFORNIA — EXPERIMENT   STATION. 


I-  <M  CO  (M 

CN  CN  rH  <H 

co  co  ©  cn 

CM  CN  rH  tH 

OWOM 

CO  CN  <M  rH 

CO  fr-  <M  rfl 

CO  CN  CN  rH 


<NCNCNC0C0C0'HH*HH>OlOlO©©©'*CN© 
CNCNCNC^lCNCvJCNCNCMCNCNCNCNtNCNCNCN 

C0'HHTt<TfilO>OlO©©fr-fr-fr-fi0COCO 
(NCNCNCnIC^CNCNCNCNCNCNCNCNCNCN 

>0CDC0NhN000000O05OOOHO 
CNCNCNCNCNCNCNCNCNCNCNCOCOeOCOeO 

00000505OOOHHHW(NWf0C0lM 
<M(N(MCN|COCOCOCOC0C0COCOC0COCOC0 


©  O  ■*  CD 
CO  CO  CM  rH 

CD  CN  CD  fr- 
CO  CO  CN  rH. 

CM  >o  00  00 
Tfi  CO  CN  rH 


CO 


OrHrHCNCMCOCOeOrtHTfflOlOJOCDTtl 

cocoeocococococococococococcco 


COCOTtir^lO»OCDCDCDfr-fr-fr-CO 

cococococococoeocococococo 


lO»0©©fr-fr-COCOCOCC©© 

cocococococococococococo 


IONOO 
^  CO  CO  CN 

COOlMH 
rfi  Tfi  CO  CN 

rH  CN  ■*  CN 
1£>  Tfi  CO  CN 


fr-fr-COCO©©©©©©©© 
COCOCOCOCOCOCO'^TPrtiTflTh' 


©©©©rHrHrH  CM  CNCN<M 
COCO-^^-^irfiTtHT^rtiTtiTti 


©T-HCNCNCOeOCOTfloHHT^ 
^^  ^^  ^T^  ^^  ^sj^  ^J^  ^^  Tp  Tt^  ^^ 


^  lO   CO  Tt< 

lO  rti  CO  CN 


< 

fr-  fr-  CO  io 

JO  rfi  CO  CN 

X 

W|T5 

< 

©  ©  ©  © 

Lil 

CD  lO  ^  CN 

_l 

-* 

CD  lO  Tti  © 

h 

CD  lO  TM  CN 

Z 

Lil 

CN  O  CO  CN 

a 

fr-  CD  rt<  CO 

DC   to 

£* 

§s 

lis 

j   « 

h 

L±J 

_J 
< 
O 
CO 

* 

< 


Mm 
co  io  cn  ■* 

l-  CD  lO  CO 


t  C  CO  h 
CO  I-  lO  CO 


©  o  ©  © 

03  fr-  ©  rfi 


©  ©  rt<  CN 
©  CO  ©  T^ 

r+5 

CM  \Q  CO  lO 

©  CO  ©  rfl 


h|w 
CO 


O  rH 

O  rH 

aT  Mb 

■n  CO 


$£ 


© 


© 
si  <^ 
a> 

"CN 

O 

-  ^ 
«>  CN 

■a 

"c  © 
re  Oi 

Oco 
ecn 

=  © 

«  co 


c  HIM     « 
h   rH      o 


o  c*° 

w?1 


O  CN 

Q.  CO 

■D 

re  CO 


CNcocoTtiTtnoioio© 

Tj^   ^H   "^t1   Th   '^  ^H  '^  Tt^  ^^ 


a>rt<Tt<»iOio©©©fr- 

,y   ^^  ^i  "^  Tj^  t^  tJH  ^^  Tf^ 


©©fr-fr-COCOCOOG 

T^H   ^p  TJi   ^?p  ^^  ^H   T^i  ^fl 


CO  ©  ©  ©  ©  ©  © 
"*  rt«  Tji  lO  lO  »Q  IG 


■H  rH  CM  CN  CO  CN 


<tf  T*  lO  lO  rtH 

lO  lO  lO  »0  lO 


CDhhO 
IC  JO  >0  kO 


CO  ©  CO 

10  »o  »o 


rH  © 
©  © 


9<N 

|    © 

M 


CO  CN  CN  rH  c*o 

K    H    H    k!  H 


Bulletin  220]  dosage  tables.  17 

iH(riHHl  dm  iH|J9  Hpl 

HHH  HHrtNUNeOCCi-^NO 

H<N  Hft  Cl]« 

CO  <N  <M  rH  rH  rHrHJOJO©©©b-b-O0O0© 

iHTHiHTHrHT-lriTHrlTHT-lr-i 

rH  CO  CO  <N  rH  ht-N000005C5OOOHHO 

HHHHHHHHWWlNaiM 
HM 

C1|C0  ,— | 

©  JO  rH  <M  (M  0505000HHNMWCOCOitN 

rHr-liM(N<M<M01<M(N<N^«<M(M(M 

O  ©  JO  CO  (M  rH  rH  <N  (M  <N  CO  CO  ^  rH  rHJO  JO  CD 

©  fc-  CD  rH     N     CO  <N  CO  CO  CO  rH  rH  JO  JO  lO  CD  CD  t»  h-  b- 

©  00  t-  rH  ^'  CO  rH^HJOJOJO©©b-b-b-0000©©O0 

i-(  <M  CI  <M  C4  W  <M  <M  <M  <N  <M  <N  <M  <M  <M  <M 

(NO00  1O  ^  rH  JO©©©b-b-b-0000©©©©©rH© 

rtH  <M  <N  <N  <M  <M  <M  <N  (M  <N  03  (M  CO  CO  CO  CO  CO 

CO  rH  ©  ©  C°  rH  t-t-00C0O©0JOOOHH(NMC0W 

rH  rH  <M  (M  <M  (M  C4  C<1  <M  CO  CO  CO  CO  CO  CO  CO  CO  CO 

JO  OiffiOOOHHHlNiMMWeO^Ttf 

(MC^COCOCOCOCOCOCOCOCOCOCOCOCO 
h|?i 
JO  ©rHrHrH(M<NCOCOCOrHrHJOJOJO 

cocococococococococococococo 

CD     a><N<NC0C0e0rHrHrHJOJO©©©C0 

^cocococococococococococococo 

E 


i-<n        dm 

JO  (M  O  CD 
rH  rH  t-I 

H"C3H<           H)n 

CD  CO  rH  b- 

rH  rH  rl 

LLi 

0 

< 
< 

LU 

_! 

h 
Z 
LU 

00  JO  <N  00 
rH  rH  rH 

©  cd  co  oo 

rH  rH  rH 

Ho  iH» 
rH  b-  rtH  05 
<M  rH  r-i 

(MGOWO 
NHHH 

CD    +rcOCOrHTH<HHJOJOJO©©b-b-L- 

cococococococococococococo 

«•»  8      5 

3  t-  CO  CO  CO  CO  CO  CO  CO  CO  CO  CO  CO  CO  CO 

g  JO       ..  t-     o  JO  JO  CD  CD  CD  b-  b-  00  00  TO  05  05 

O  «  CO  CO  CO  CO  CO  CO  CO  CO  CO  CO  CO  CO 

O      .  dm      =   H»     2  "° 

w  rp  O  CD  O  =  JO     COO    „  CD  b-  b-  b-  00  00  05  05  05  O  O  O 

DC    g  <M  (M  rH  rH  °  re  TO  CO  CO  CO  CO  CO  CO  CO  CO  CO  rH  rH  rH 

111    C  Ha  hkh        H(n  jT  dm    ft  H"   "O 

Q.    3IOHNH  -dJO     u00     £00000505C5OOrHrHrH(N 

ONWHH  ■-  c  3c0C0C0C0C0rHrHrHrHrHrH 

o  ceo 

7    5;  b-  M  OO  (N     £  ©    --05    UOfflOOOHrllMWN 

|     £   <M  <M  rH  rH  Q  «              ^COCOrHrHrHrHrHrHrHrH 

LU    *  Hn»H«         Nfw  _  H»  «  ,*|m     o 

_J  <  OO  CO  05  <M  £  CD  £  05  C  ©  rH  rH  rH  <M  <N  O-l  CO  CO  rH 

[Q^iNWHH  3  °     re  rH  rH  rH  rH  rH  rH  rH  rH  rH  rH 

<  h»  -5  c*o       w 

i_         ©JO©C0OCD"O©jre-l<NC0C0C0rHrHrHJO 

~         CO  <M.  (M  rH  </)  C  H    "  TP  ■*  rt<  -rji  H<  ^  1i  ■*  r}( 

LU  H"  MtM  H»  I 

_J         CO  b-  (M  rH  b-TJrH^rHrHJOJOJO©©©© 

^         CO  (M  <M  rH  orHgrHrHrHrHrHrHrHrHrH 

O  <  w 

0)         CO©rHCD  00  (N     cCCDCDl-t-000000 

C0C0<MrH  TH<urHrHrHrHrHrHrHrH 

Q  iH(M  HW  C4fr  £ 

LU         ©  <N  ©  b-  00  CO-rb-OOQOOO©©© 


DC 


CO  CO  <N  rH  rHQrHrHrHrHrHrHJO 

dm  h» 

<N  JO  00  00  ©  rH  ©©©©©rH 

rH  CO  <N  rH  rH  rH  rH  JO  JO  JO  JO 

Hn 

JO  b- ©  ©  ©  JO  ©  rH  rH  <M  <N  <M 

rH  CO  CO  C3  rH  rH  JOJOJOJOJOJO 

H»  otrs 

00  ©  (M  rH  ©  ©  (M  (M  CO  CO  CO 

rH  rH  CO  <N  r-i  rH  JO  JO  JO  JO  JO 

r*)  f#)  rft 

H(MH*IM  rH  J>-  CO  CO  rH  rH  rH 

JOrHCOlN  r-\  r4  JOJOJOJOJO 

rH  JO  CD  rH  <M  00  JO  JO  ©  © 

JOrHCOCM  T-i  rH  JOJOJOJO 

i-pi       h)t5  dm 

b-  t—  00  JO  <M  ©  ©©b- 

JO  rH  CO  <N  i-i  r-\  JO  JO  JO 

dm  >Hw 

©©©©  CO  ©  t-  00  © 

©  JO  rH  (N  rH  Ca  i.O  lO  JO 

h)w  dm 

©JOrH©  rH  <N  ©© 

©JOrtilM  rH  <M  lO© 

<N  ©  00  <M  ©  rH  <M 

I-  ©  rH  CO  r-\  <M  © 


CO  <M  <N  rH 
M  M  X    M 


18  UNIVERSITY   OF   CALIFORNIA EXPERIMENT   STATION. 


CO  (N  (M  1-1 

rt<  CO  CO  <N 

cir. 
CD  IO  rH  (M 

rip*  r<ft              H(K 

t-  CO  IO  CO 

rHTHCM<M<MCOCOH<H<Tt<-*<C^O 

T-(HrlHHTiHr(rlrlr^Hf- 

'tfiTHlOlOCDCOCOt-t-OOTOCC 


CDCDb-t>-0000O5O5O5©©© 
HHHHHHHHHWlNlM 


tH     CM  00  C5  05  OS  O  O  iH  tH  tH  CM  (M  CO  CN 

i-lTHrHrH(NOJ<N(M(M<MCMCMCN 

C5  t-  CD  <<*<  CM  CO  OrHrHC^lMtMCOCO^^TflOJOTjl 

CvlWCMC^CMCMCMCMCMCMCMfNCMCM 

©  CO  t-  ^'  CM  CO  WMIMCOMCO^TfflQOOOtOCD 

r-(  CMCMCMCMCMCMCMCMCMCMCMCMCMCM 

CM  ©  CO  IO  CM  Tfrt  C0C0H<H<H<lOlOlOCDC0t~h-CO00CO 

HH  CMCMCMCMCMCMCMCMCMCMCMCMCMCMCM 

HflH*  HN 

CO  t-I  05  CD  CO  "*  -r-H10  10COCDCOb-t-C00005C5©© 

i-tT-t  CMCMCMCMCMCMCMCMCMCMCMCMCMCOCO 

O  (N  O  ©  CO  lO  l0CDOt-t-N00C0O050iOOH(N 

HHH  CMCMCMCMCMCMCMCMCMCMCMCOCOCOCO 

CD  CO  tH  t-  CO  »0  l-l-COTOOOQCSOOOHrtHNiM 

HHH  CMCMCMCMCMCMCMCOCOCOCOCOCOCOCO 

00  IO  CM  00  Tfi  CO  OOOJGDOJOOHHHMiNMCOH^ 

tH  tH  tH  _  <M  (M  CM  CN  CO  CO  CO  CO  CO  CO  CO  CO  CO  CO  CO 

HI  HNrHHl  c<S  H«  H«     "t! 

(f\         05  CD  CO  CO  "*  CO      SaOOOHHNNNMM^flO 

^         iH  tH  rH  £  CM  CO  CO  CO  CO  CO  CO  CO  CO  CO  CO  CO  CO  CO 

VV  i-fc-J  Hm  c*o 

~         rH  t-  rt<  05  "f  b-     ♦'OHHHiNIMeOOOCO^HlOLOC 

<         CM  rH  rH  o5  CcoCOCOCOCOCOCOCOCOCOCOCOCOCO 

-J        CNOOlOQ  IO     c^     -    ?3?3?3S3C0^3t!^l£5»SlO?DCD 

H 


c^itHtHth         "    ^         ^cocococOcocococococOcococo 

Z         TfOCDO     m  IO       ..00     OCOCOH<TtitO>OlOCDCDCDr~b-00 

HI       CJiNHH    o         <u  cococococococococococococo 

JJIOHNH     ^lO      COO      =;H<>OlOCOCDCDb-h-COCOC005 
0C    g  CM  CM  rH  rH     °  (8  roC0COCOCOC0COC0COC0COCOC0 

UJ   C        Hn  on"0 

Q.3b-CMQ0CM-oCOUO5      C  O  OONNOOOO  00OOOO 
OWNHrt    -  c  SCOCOCOCOCOCOCOCOCOCO^tP 

U)  CCO 

,•    5;  00  CO  05  N     >,  CD     —05      «t-h-00COCOO5O5©©©rH 
1     «j  CM  CM  rH  tH    Q  g>  COCOCOCOCOCOCO^^-^l"^! 


Ul      «  r*J      „    C*0       « 


_|         CD  ©  -tf  CO  CO    "O  CM     coCMCOCOCOtH-'HIOIOIO 

COCOCMtH  ~  rH      Cr^rt^rttrflrfl^Hl^^ 

o 


J  ^  o  n  o  co  So  •£  ©  ci»ojo5000HrtHNCi 

qj  ^  CO  CM  CM  rH  3  £  rH  rtCOcOCO^TtH^TfH^^Ttlrtl 

<                ^        e«)  i*  to 

|_         CO  t-  CM  "tf  O  t~  ,DH  •-rHrHrHCMCMCOCOCOTtlTH 

^          CO  CM  CM  tH  CO  CtH  Q^-HH-HHrtl-HHTtl^-HH^Tf* 

■--•■■-  "  -1 

< 

Q                      r<p«           ^N  0*0  < 

CO         05  <N  CO  t-  00  CO«2COrtHTt<lOlOJOCOCOCO 

'        COCOCMtH  HgrH'HH'HriTfi<<fri"HHTt<THTfi 

O                            e*o  h»  C 

UJ         CM  IO  CO  00  05  ^  ~  lO  IO  CO  CO  b-  b-  l»  00 

^         tH  CO  CM  rH  r-lQr^^rtl^TtlTti^Tti 

»0  l-  ©  ©  O  »0  b-  b-  CO  CO  00  ©  ©5 

■Hi  CO  CO  CM  rH  rH  Tft  -#  tH  r^  -^  rti  Ttl 

H»  e*j 

CO  O  CM  iH  O  CO  0005C5OOOO 

"*  rt<  CO  CM  tH  tH  Tti^TtlOlOLOlO 

H«        e*5  t^jj 

HCMH(N  rH  t-  OOOtHtHCM 

IO  -st"  CO  CM  tH  tH  IO  IO  IO  IO  iO  IO 

-tflOCOH*  CM  00  CM  CM  CM  CO  CO 

tO  Tf  CO  (M  rH  tH  IO  >0  >0  IO  I.O 

^n        H»  c«n 

H  t-  00  W  CN  05  CO  CO  CO  H<  -rp 

O  ■*  CO  CM  tH  tH  lOlOlOiOkO 

e*»  Hra 

o  o  o  co  co  o  tjh  «n  10  10 

CO  iO  Tft  CM  t-I  CM  IO  IO  IO  IO 

CD  IO  «*  ©  tH  CM  CDt-l>CO 

COIO^CN  tH  CM  lOJOlOiO 

0-1  O  CO  CM  CO  H<  050500 

I-  CO  «tf  CO  tH  o-i  10  »o  10 

C*3  H)53 

CO  »0  CM  ^  t-  CO  rH  O 

I-  CO  IO  CO  tH  <M  CO  CO 


HH  o  CO  t- 
00  1-  >o  CO 

rip*  H» 

CO  CI  CM  tH 
X    H    M    M 


Bulletin  220]  DOSAGE  TABLES.  19 

MP  hp 

"D  kC  tji  CM  iH  CM  cgCO^tHIOlOCDCOCOt-O^CslC 

r^Hf*  r+3  e*)  Hp 

t~  CO  IO  CO  t-i  CM  I.0l0in00t-Nt-C0(/)0(Z) 

OS  t~  CD  "*<  (M  CO  Ot-t-OOODOOfflOOOOHO 

H  H  H  H  H  H  H  H  (N  CI  C^l  CI  W 

Hp«H<  MP  Hp  Hp 

O00t-Tji  CM  CO  TOCOOQOOOHHMINIMN 

tH  TiHHrlMINNNWNWNN 


-tr. 


WOOOlO  01  ^  OOOHHiMiMMMM'f'*^ 

rH  rH  CMCMO404O4O4O4CM04CMCMCMCM 

Hrir+*  Hp 

CO  rH  OS  CO  CO  rt<  H  CI  M  M  CO  CO  ^  -*  ^  n  w  o  o  © 

rH  rH  CMCMCMCMO1CM04CMCMCM04CM04CM 

Hp  Mp  Hp 

lOMOO  CO  IO  CMCOCOTt<Tt<TfilOlOCDCDCOt-h-CO 

Hp  vJr*         ,-p  MP  Hp 

OMHN  CO  IO  ^T*Tt<lO>OCDCDCDh-h-00G0C0O>© 

rH  tH  H  CM  CM  04  04  CM  <M  CM  CM  04  CM  04  CM  CM  CI  CO 

00  IO  CM  00  ^  CD  lOlOCOCDONt-COCOOOCOOOOO 
04CMCMCMCM04CMCMCMCMOJCMCOCOCO 


HP  Hp 

r}H  CD  COONNhCOOOOQQOOHHlNW 

CMCMCMCMCMCMCMCMCMCMCOCOCOCOCOCO 


Hp  Hp  MP 

Hl-^O           -<*           t-  NC000QOOOOHHWf]flWa5 

CM  rH  rH  CMCMCMCMCMCOCOCOCOCOCOCOCOCOCO 

HpKlHl                                             H|M  +; 

C3         (M  CO  IO  O           IO           t-  OOQOOHHHMlNMCOMTf^'* 

^         CN  r-l  tH  rH  ,<»  CM  CM  CO  CO  CO  CO  CO  CO  CO  CO  CO  CO  CO  CO  CO 
>>                                 Mp            HP 

r;         -fOOO           IO           00  vOHHHWiMMCOThTflOIOlOC 

<         (NCNHH                     &  C  CO  CO  CO  CO  CO  CO  CO  CO  CO  CO  CO  CO  CO  CO 

r  00  rH  01  04C0C0"+ItHtHIO»OC0CDC0 

3  J-OOCOCOCOCOCOCOCOCOCOCOCOCO 


-I  LOHt-H 

CNIMHH 

Z        t 


+*    '  A  5  5 

>-  04  00  CM  gCD  -OS  OMCO^^-fiOlOOOOt-^00 

UJ       MWHH  o  <l>  cococococococococococococO 

CC   «>  04  <N  1-1  rH  °  f8  rocccococococococococococo 

We                 hp  <o  mp  ,^  "o 

Q.    3OI0OM  -a  CD  ^  O  c  lfl  m  o  O  N  N  N  CO  CO  O  C5  O 

O  CO  04  04  rH  •-  c  tH  =  cococococococococococo,tf 

o  CCO 

CM     .~          <-P*         #  (JH|»  -j  t- 

,'    5:  CO  t-  CM  Tji  >,  t-  .-   rH  (5Nh-COOCCOfflOOOOH 

|    .JJ  CO  04  04  rH  Q  «H  COCOCOCOCOCOCO^^'H^ 

UJ   rt  n  o 

_J  <  CD  O  ^  CO  COO  £  <M  C00C6C3OOOHHHO1W 

D         MMNH  3  q^tH  rtC0C0CO^rJH^'*T^Tt<'«tiTtH 

^                       Hp           Hp  "D    MP  W 

L.         OS  0\  CD  I-  OCO  "SCO  XOOHHHCKMMCOCO 

"^         CO  CO  04  rH  0)  ErHU^^^^^^^^^^ 

Ul                                          C*5  HP  re  I 

_|         CM  IO  00  GO  OS  "O  rfi  "2  rH  Ol  04  Ol  CO  CO  rft  Tt<  t(<  rt< 

^           Tfl  CO  04  rH  O1-1  o^"*1'^"'*!^'^"*'^-'*!''* 

O                Hm  <  w 

0)         lOt-OO  O  ICOcCOcOCO-rfiTtiiOlOlOCD 

TflCOCOCM  lH  iH  4>Tt<Tt<'<tfTt<TH*.'HHTtiTtlTfrl 

11                                                  rHfcQ  OlitO  C 

Ul         COOMH  O  CO  ~  rt<  |Q  IO  IO  C  O  t^  t- 

q-         ^H  Tt<  CO  04  rH  iHQr^Tti'^T^TtiTttTtlrti 

Hp              MP  Hp 

rH  Ol  rf  CM  tH  t-  IOOOHNNCOCO 

k0^C0O4  iH  rH  TtiTti-^rfiTtiTtirtiTtH 

Tt^lOCD^  CM  00  h-t-COCOCOO 

IO  Tt<  CO  04  i-l  H  Tfl   Tfl   Tfl   Tt<   Tfl   Tt<  IO 

Hp           Hp  Mp 

t-  I-  GO  >0  CM  OS  OOOSOOOO 

IO  Tt<  CO  CNI  iH  tH  tf  ^  ^  io  io  »o 

MP  Hp 

OOOCD  CO  O  OOHHHM 

OlO^CN  rH  CM  io  io  io  >o  io  io> 

Hp  MP 

CD  IO  "1*  OS  rt<  0>4  CO  CO  ~t<  -H  -H 

CD  IO  "*  04  rH  CM  IO  IO  IO  IO  IO 

CM  O  00  CM  CD  rt<  IO  CD  b-  CD 

t~  CD  "*  CO  tH  CM  1.0U3  10W 

Mp  Hp 

TO  IO  CM  -tf  I-  CD  00OS00 

t-  CD  O  CO  rH  CM  IO  IO  iO 

HW  C*0 

rfOCDI-  GO  00  rH  O 

00  L-  LO  CO  r-i  04  O  CD 

O  IO  O  O  O  O  CM 

OS  I-  CD  rH  CM  CO  CD 


CO  CM  CM  rH 
X    M    M    X 


20 


UNIVERSITY   OF   CALIFORNIA — EXPERIMENT   STATION. 


04 


CO 


NOOOW 


CO'tf'tf)OlOLOCOCOCO'tfCMO 
rHrHrHi-lr-lrHTHr-lrHT-lrHr-l 

COCOb-b-0000O5O5O500 
T-lrHrHrHi-lTHTH'iHTHrH 


«-^<-<W 

-H>M 

CO  rH  05  CO 

CO 

rp 

b-00000505OOOrHrHO 
rHrHrHrHrHCNl<NCM<MiM<M 

iH  tH 

r^        win 

H» 

lONOCO 

co 

to 

05050500rHrH(MO|<N(M<N 

rH  tH  tH 

rHrHrHCM(MOJCM(NCM(M(NCM 

f-*N«W          H« 

e*» 

H|M 

CD  CO  iH  b- 

CO 

K3 

OrHrHrHCqOlCOCOCOTtHTH'rH 
CMCMCM<NCMCMCMC<ICM(N(r<ICM 

r-i  tH  tH 

TO  LO  <N  00 

rji 

CD 

rH(MCMC0C0C0Tfl'HHlOlOC0lO 

tH  tH  rH 

CMCMCMCMCMCvJCn|CMCn|CMCn|(N 

HMHHt        e*o 

r*5 

l"*1 

05  CO  CO  oo 

^ 

CD 

COCOCO'HHTti'HHlOlOCOCOt-b-b-CO 
CM(NCMCMCM(N<NCNlCMCMCMOaCMCM 

rH  rH  tH 

rt(N          H» 

M|» 

r-(  b-  r*  05 

<* 

l- 

THrMrHlOLOUOCOCDt-b-OOGOOOOO 
W<NC^C^<N(^<NCM<N<NCMCMC4CM 

CM  rH  rH 

rtTiKW 

r*N 

MCOIOO 

ID 

it- 

»OLOCOCDCOb-b-000005050000 

<N  r-l  rH  r-i 

(NCMC^Cs|CnICMCMC^C<1C\ICn|COCOC0C0 

e*o 

r+0 

rt<  O  CO  O 

no 

op 

COCOCOb-b-00000505000rHrH<N 

CM  CM  r-\  r-l 

(N(NC\lC<l(M(MOI(M<MCOCOC0C0C0C0 

H)MiHHl            H|» 

e*o 

rto 

lOHt-H 

L0 

GO 

t-t-OOOOC505000rHrHCM(NCO 
CMCMCM<M(NCMCOC0C0COC0COCOCO 

(NNHH 

Lij 

H|M 

^ 

O 
< 

b-  CM  00  CM 

CO 

Oi 

a>0000050500rHr-i(M(M01COCOTH 

wcmc^cmcmcocococococococococo 

<N  (M  rH  r-l 

t-^Ne*ji         c*0 

Hffl 

r*) 

00  CO  05  CM 

CO 

05 

4J 

05000rHrHCMCMCOCO^TrkO 
CMCOCOCOCOCOCOCOCOCOCOCOCO 

< 

<N  (M  r-i  r-i 

to 

c 

UJ 

Hb 

e*o 

o 

c 

a> 

J 

o  lo  o  co 

CO 

O 

OrHrHCMC^COCO'^TrLOLOLOCD 

cococococococococococococo 

CO  CM  <M  rH 

3 

rH 

s. 

h 

h(n        e*o 

w 

C 
o 

r*0 

o 

4) 
> 

z 

co  b-CM  th 

b- 

„ 

T-{ 

O 

CMC0C0C0'*'<tiLOIOCDC0b-b- 

cocococococococococococo 

LU 

CO  CM  CM  rH 

<D 

r-i 

O 

w  CD  O  TT-  CO 

e 
o 

00 

E 

CI 

73 

C 

re 

r^Tt<lOVOCOCOt-b-00000000 

cc 

g  CO  CO  CM  rH 

C              H(M            H)T3 

re 

rH 

cocococococococococococo 

W 

(L 

M|?5 

■D 

Q. 

3  05  CM  CD  b- 

TJ 

00 

CO 

c 

»QCOCDI>-b-b-000005050 

lO 

O  CO  CO  CM  rH 

'E 

E 

r-i 

3 
O 

OJ 

e*s 

n 

HfcO 

3 

c. 

£:  CM  LO  00  00 
.£  Tfi  CO  CM  rH 

>»05 

TH 

re 

t-L^00000505OOOO 

1" 

o 

rH 

o 

COCOCOCOCOCOTtiTfirfi^ 

UJ 

*              HN 

re 

J 

-*  tJH  CO  CO  CM 

E 

O 

-»j 

ia 

E 

000505OOOrHrHCMCM 

CO 

3 

rH 

o 
Q. 

r-i 

re 

COC0cO'"*^tl'H^'Hri,*l,!J* 

< 

Htn 

■5 

0*3 

w 

h 

00  O  <M  rH 

o 

o 

TJ 

CD 

Q 
i 

OOOrHrHCMfMCOCO 

rfi  TH  CO  CM 

00 

rH 

C 

H 

T^i  Tp  ^^  ^^  ^i  T^  ^H  T^i   ^i 

LU 

Hn        c*|ra 

•H» 

re 

-1 
< 

rH  CM  -H  CM 

rH 

2 

t- 

w 

rH(M<MC0C0C0Tt<lOTt< 

LO  TP  CO  CM 

T-\ 

'o 

rH 

E 
O 

^n  Tji  ^i  t^i  tji  tji  tjh  ^i  ^i 

o 

tp  LO  CD  rJH 

CM 

< 

00 

E 

COCOCOrtHTtilOlOCD 

LO  "tfi  CO  CM 

rH 

rH 

'^     "^     ^t^     ^F     ^^     "^     ^^     ^* 

0 

HN        H» 

e*j 

E 

UJ 
CC 

b-  I-  00  LO 

CM 

OS 

tt  LO  LO  O  CD  CD  b- 

ID  tJh  CO  CM 

r-i 

rH 

Q  Tfl  Tji  tH  rfi  -«*i  ^  ^ 

W(W 

H» 

O  O  O  CD 

co 

o 

CD  CD  CO  t^-  b-  GO  00 

;o  lo  rfi  cm 

rH 

CI 

^qH    Tp    ^g>    ^T'    ^^    ^P    ^^ 

r*3 

e*3 

O  LO  -HH  C5 

Tjl 

CI 

00  05  05  O  O  O 

CD  LO  •<*  CM 

rH 

CM 

TF  "^  ^  LO  LO  LO 

CM  O  00  CM 

CO 

-H 

rH  CM  <M  CO  CO  (M 

I-  CD  tH  CO 

rH 

OI 

JO  LO  LO  LO  LO  LO 

c*o 

*4a 

00  LO  CM  -^ 

b- 

CO 

tH  LO  LO  CD  -HH 

b-  CO  LO  CO 

rH 

CI 

LO  LO  LO  LO  LO 

H» 

e*o 

rr  O  CD  b- 

00 

00 

b-  b-  00 

00  I-  LO  CO 

rH 

CI 

LO  LO  LO 

OlOOO 

O 

o 

OO 

C5  b-  CD  tM 

CM 

55 

CD  CO 

0*9 

H(J3 

CD  O  rf  CM 

rH 

CI 

CM 

C5  GO  CD  T)< 

<N 

cc 

CD 

WNNrt 

y.  x  x  x 


x 


Bulletin  220] 


DOSAGE  TABLES. 


21 


IOlOOOOHt-t-QODOCOOO 


HW  H(W 

iH  b-  t*  05 
CM  r-l  tH 

HnwH' 
(MHHH 

MfcO 

"H  O  CO  O 

IN(NHH 

r-ljN'-lW  HW 

lOHhrt 
CKNHH 


b-  CM  00  CM  O 

(NMHH 

Hn  «H<        c#s  Hw 

00MQW  CO 
CM  CM  tH  tH 

Hw  c*o 

OlOOCO  CO 

HN         w|n  Hw 

CO  b-  CM  tji  b- 

CO  CM  CM  r-l 

O  O  tF  CO  GO 
CO  CO  CM  rH 

H&N           HW  0<|W 

05  CM  CO  b-  00 

CO  CO  CM  rH 

C1|W  H» 

CM  JO  00  OO  C5 
tF  CO  CM  rH 

IflNOO SO 

tJ<  CO  CO  CM  o  r-( 


H» 
CO  00  O  CM  rH 
g  tH  tP  CO  cm 

E  Hn  win 
3  rH  CM  rtH  CM 
O  JO  Tt<  CO  CM 

«5  Ttn  jo  co  tf 

^  JO  «*i  CO  CM 

«f  ^  rJfn 

<  b-  b-  00  JO 

•^  JO  Ti<  CO  CM 

otto 

o  o  o  co 

CO  JO  tJH  CM 

Hw 

CO  JO  "^  O 

CO  JO  Tti  CM 


*CM 

o  ^ 


■a  hw 

O  CO 
</)  rH 


CM  O  00  CM 

b-  CO  rfi  CO 

e»|w 

00   JO  CM   TfH 

b-  O  JO  CO 

HW 

tP  O  CO  b- 

00  b-  >_o  CO 

OlOOO 

a  b-  co  Tfi 

CO  O  TfH  CM 
Ci  00  CO  Tti 

H» 

CM  JO  00  JO 
O  00  CO  rP 


o 

CM 
Hw 
rH 
CM 

CM 

CM 


E  "^ 
§rH 
O 

..  JO 
CD  r-l 

■a 


<>b- 

3 


•a  o 

E   CM 


■O  CM 
«  CM 


© 

CO 


I'I'hOOCOOOOOOHO 
rHrHrHrHr-irHrHCMCMCMCMCM 


OOOOGOOOOOOrHr-iCMCMCl 
rHrHrHrHr-iCMCMCMCMCMCMCMCM 


0505000rHrHCMCMCMCOCOTti 
rHrHCMCMCMCMCMCMCMCMCMClCM 


OOHHWNNCOMfrtffn. 
CMCMCMCMCMCMCMCMCMCMCMCMCM 


rHr-lCMCMCOCOCOTt<Tt<k0  10  10COCO 
CMCMCMCMCMCMCMCMCMCMCMCMCM04 


CO  CO  CO  «tf  tJH  ^  >o  »o  CO  CD  CO  b-  b-  00 
CMCMCMCMCMCMCMCMCMCMCMCMCMCI 


O  CO  CO 
CM  CM  CM 


CO  ^  ■* 
CM  CM  CM 

JO  CO  CO 
CM  CM  CM 

I-  b-00 
CM  CM  CM 


00  00  00 
(NCM  CM 


OO  o 

CO  CO  CO 


r-l  CM  CM 

CO  CO  CO 


CO  CO  tH 
CO  CO  CO 


a  o  o 

CM  CM  CO 


rH  rH  CM 
CO  CO  CO 


CM  CO  CO 
CO  CO  CO 


rH  JO  JO 
CO  CO  CO 


JO  JO  JO  CO 
CM  CM  CM  CM 


CO  b-  b-  00 
CM  CM  CM  CM 


oo  oo  a  os 

CM  CM  CM  CM 


O  O  rH  rH 
CO  CO  CO  CO 


CM  CM  CO  CO 
CO  CO  CO  CO 


H*H1tHW 

co  co  co  co 


jo  CO  CO  b- 

co  co  co  co 


CO  b-  b-  b-  00  00  o 
CM  CM  CM  CM  CM  CM  CI 


00  00  05  O  O  O  O 
CM  CM  CM  CM  CO  CO  CO 


O  O  O  rH  rH  CM 
CO  CO  CO  CO  CO  CO 


CM  CM  CM  CO  CO 
CO  CO  CO  CO  CO 


CO  tM  tH  JO  Tfi 
CO  CO  CO  CO  CO 


JO  CD  O  CO 
CO  CO  CO  CO 


I-  b-  GO 

CO  CO  CO 


JO  JO  JO 
CO  CO  CO 


CO  CO  b- 
CO  CO  CO 


b-  00  00 

co  co  co 


CO  CO  b- 

CO  CO  CO  CO  CO 


b-  b-  OO  GO 
"  CO  CO 


b-  oo  oo 

CO  CO  CO 


05  05  O 
CO  CO  t^ 


oo    re 


05  O  O 
CO  Ttl  rfi 


C5      E   rH  rH 


D."     r? 


CM  CM  CO 


b-  00  CO 
Tfl  Tt*  Tf 


rH  rH  CM 

jo  jo  jo 


O  rM  r-i 
CM  CM  CO 

Tfl    Tfl    Ttl 

CO  Tf<  rfH 

T^    Tf    Tfl 

co  co  b- 

Tfl    Tt^    T^ 

C5  05  05 

CM  CM  CM 

JO  JO  jo 


00  05  05  O 
CO  CO  CO  rti 


O  O  rH  rH 

Tj"l    Ttl    Tf    Tfl 


CM  CM  CM  CO 

Ttl    Tjl    Tf    Tjl 


JO  JO  jo 

Ttl    Tf    Tji 


b-  oo  co 

Tf    TjH    Tf 


05  O 
CO  CC 


OO 

Tfl    T)i 


JO  JO  JO 


JO   Tfl 

JO  »o 


CO  CO  b-  CO 
JO  JO  JO  JO 


oo  O  00 

JO  JO  JO 


rH  O 
CO  CO 


00  O  CM  00  Ttl 

O  C5  b-  Tfi  CM 


Hw  I  Hw 
CO  CM  CM  rH 
X    M    X    X 


22 


UNIVERSITY   OP   CALIFORNIA EXPERIMENT   STATION. 


lOHt-n 
CN  CI  rH  i-i 


t-coooosaoooHHNiNOoe 

HHHHrilM(N(NW(MWO)Wr« 


CI  CI  1-1  r-i 

OO  CO  O  CI 
<M  CI  r-H  rH 

owow 

CO  CI  CI  rH 

CO  I-  CI  >HH 
CO  CI  CI  rH 


CD  O  -H  CD 
CO  CO  CM  rH 

r-*ri        hw  c*o 

O  CI  SO  I-  00 

CO  CO  CM  rH 

CI  LO  00  00  O 

Tfi  CO  CM  rH 


»o  r-  o  o 

t*  CO  CO  CM 


00 


00  O  CI  rH 

t*  t*  CO  CI 


111 

a 

< 

< 

III 

_] 

h 
z 

o 

DC 

m  H 

a.  3 

o 

m 

CO    .- 


rH  CI  -£  CI 
LO  rfl  CO  CI 

-H/i  lO  CD  Tfi 
iO  Tfi  CO  CM 

t-  I-  CO  o 

LO  Tfi  CO  CI 

o  o  o  o 

CD  IO  ^  CI 

Hfc> 

CD  LO  rf  O 
CD  LO  "tf  CI 


CI  O  00  CI 
I-  CD  Tf  CO 

Nfr 

00  JO  CI  rt^ 
I-  CD  LO  CO 


rfl  O  CD  I- 

oo  i-  lo  co 


UJ    « 

< 

h 

UJ 

-J 

< 

o 

£0 


o  >o  o  o 

CD  O  -f  CI 

O  00  CD  "* 

CI  LO  00  LO 
O  00  CD  t^ 


OO  O  CI  00 
O  O  I-  TJ1 
rH 

Tf  IO  CD  O 

HOl-IO 


E 

3  co 
°  iH 


C 

^  22 

a  ^ 

Eo 

3  CI 

^  Hn 
O  rH 
CO  CI 

oito 
CI 
CI 


00 


03  r-i 
§<M 

o 

.  CI 

<u  ci 

T3 

C   Hi 
P3  CM 

Eci 

.5oo 


OOOOOrHrHOIClClCOCO,<*l 
tHtHtHCICICICICICICICICICI 

OrHrHClCIClCOCOHiTtllOlOlO 
CMCICICICICICICICICICICICI 

ClClCOCOCO^Tti^lOlOCDCDt-h-CD 
CICICICICICICICICICICICICICICI 

Tt<T)MLO»OLOCDCOh-b-0000000000 
CIC^C^CICICICICICICICICICICICI 


LO  CO  CD 
CI  CI  CI 


r-i  r-i  CO 


o    *j 


h-  oo  oo 

CI  CI  CI 


ooo 
ci  co  co 


OHH 
CO  CO  CO 


ci  co  co 
co  co  co 

«+<    T*    JO 

CO  CO  CO 


IO  CD  CD 
CO  CO  CO 


h-  OO  00 

CO  CO  CO 


ooo 

CO^H 


CI  CI  CO 

^   T^  Tf 


TfH    IO    )0 

Tfi  rt<  rt^ 


OO  00  o 

Tji  ^  r^H 


CD  b-  t-  b-  O0 
CI  (N  CI  CI  CI 

o  o  ooo 

CI  CI  CI  CO  CO 

O  rH  rH  CI  CI 
CO  CO  CO  CO  CO 

CI  CI  CO  CO  CO 

co  co  co  co  co 

CO  -H<  *V  IO  »0 
CO  CO  CO  CO  CO 

LO  CD  CD  O  b- 
CO  CO  CO  CO  CO 

I-  h-  t-  00  oo 

co  co  co  co  co 
o  o  o  o  o 

CO  CO  CO  rjH  «tf 

O  rH  rH  rH  CI 

^^    xp    ^^    ^^    ^^ 


co  co  Tf  <hh  io 

TfH  ^^   T^i   ^JH   Tji 


OOhNO 

o  o  o  oo 

^   TjH   LO   Tj< 


00  o 
CI  CI 


OH 
CO  CO 


CI  CO 
CO  CO 


co  co 


LO  CD 
CO  CO 


h-  00 

CO  CO 


o  o 

CO  CO 


O  rH 


CI  CI 


O  O  O  O  rH  o 

CI  CO  CO  CO  CO  CO 


rH  CM  CI  CO  CI 
CO  CO  CO  CO  CO 


CO  ^  ^  Tt< 

CO  CO  CO  CO 


IO  IO  CD 
CO  CO  CO 


CD  b- 

co  co 


oooo 
CO  cc 


rH  rH  CI 

IO  LO  LO 


CO  CO  tH 
LO  LO  LO 


CI  CI 

LO  LO 


LO 


IO  IO  CD 

LO  LO  LO 


OO  00 

LO  LO 


CC  C  (  C  I  — I 
M    M    K    M 


Bulletin  220] 


DOSAGE  TABLES. 


23 


COTfC 
CO  CO  <M  ri 

HM  -HO 

a  cm  co  i— 

00  CO  (M  rH 

CM  JO  CO  00 
tjh  CO  CM  rH 


lO  I-  o  o 

t*  CO  CO  CN 

Ha 

OOONh 

TF   Tt<   CO  CM 


i'OOi»ooaoOHri:i:i  c 

HHHHHH(N(N^(Ni:i:i:i 

O  rH  rH  rH  Ol  Ol  CO  CO  CO  -f  -f  JO  JO  -H 
CM  CM  CN  Ol  (M  Ol  CM  CM  CM  Ol  Ol  <M  Ol  Ol 

COCOrfiTHLOJOJOOCOCDt-t-OOOOCOCO 
OIOIOIOJOIOIOIOIOIOIOIOIOIOIOIOI 


CO  t-  b- 
CM  CM  CM 


JO  JO 
CM  CM 


CO  CD 
Ol  CM 


CM  CM 


CM  CM 


OO 
CM  CO 


CO  CO  o  o  o  o  o 
CM  CM  CM  CM  CO  CO  CO 


O  rH  tH  rH  CM  CM 

CO  CO  CO  CO  CO  CO 


rH  CM  Tf  CM 
JO  Tfri  CO  CM 


co  o  o 

CM  CM  CM 


OO 
CO  CO 


r-i  CM 

CO  CO 


CM  CO  CO  -HH  Ttn 

co  co  co  co  co 


TtH   JO  O  "Tfl 

JO  rfi  CO  CM 

t-  I-  CO  JO 

JO  tJi  CO  CM 

oooo 

CD  LO  rf  CM 

H» 

O  JO  ^  o 

O  JO  "tf  CM 


O  O  rH 

CO  CO  CO 


CM  CO  CO 
CO  CO  CO 


JO  JO  JO 
CO  CO  CO 


00  CO  CO 
CO  CO  CO 


CO  CO 

CO  ^ 

co  co 


co  co 

CO  CO 


o  o 
co  co 


CO  CO 

co  co 


JO  JO 

co  co 


CO  CO 


OO 
th  th 


CO    TH 

CO  CO 


JO  co 
CO  CO 


CO  TO 

co  co 


TH   TJH 


rrMO  JO  JO 
CO  CO  CO  CO 


CO  h-  »>■  CD 

CO  CO  CO  CO 


a  o  co 

CO  CO  CO 


<M  O 

TJH  Tf 


1X1 

o 
< 

< 

UJ 

-1 

h 
z 

UJ 

o 

DC 
Hi    C 

o 
o 


LU    re 

< 

h 


CM  O  CO  CM 

t-  CO  ^  CO 

CO  LO  CM  «* 

I-  o  JO  CO 


as'5 


JO  CO 


O  JO  o  o 


CDO^Ol 

o  co  co  «* 

HjO 

CM  JO  CO  JO 

o  cc  co  tjh 


CO  O  CM  CO 

Offil"* 


cHeo 

<*  JO  CO  o 

HOl-lO 


O  O  O  CO 
CM  O  00  JO 


C*3 

CI  O  CO  00 

CO  r-t  00  JO 


CO  Tfl 

r-\  CM 


I-  CO 

r-i  CM 

00  00 

rH  CM 


c  CO 

3 
O  CM 

.CO 

0) 

2  a 

C  00 
AS 


c 
re  hw 

o  ^ 

3  CO 
•■5  CM 

o 

o 

CI 


-*0 

CO  01  01  rH 
X    K    *    M 


c 

O 
< 


rH  rH  CI 


T^  TH   Tj< 


O  t-  b- 


co  a  o 


O  rH  rH 
JO  JO  JO 


CO  -HH  rti 
JO  JO  JO 


CO  CO  o 
JO  JO  JO 


cow 

LO  JO  JO 


rH    O 

CO  o 


CI  CO 


JO  JO 


b-  00 

T*  TH 


OO 

JO  JO 


CM  CI 

JO  JO 


th  r* 

JO  JO 


00 


CO  rH 
rH  th 


O  CO 
th  th 


tH  th 
tH  tjh 


00  00 
TF  tH 


24  UNIVERSITY  OF  CALIFORNIA — EXPERIMENT  STATION. 


I-I|M  HH<  0|»  T-p)  *-pi 

— '  rH  tH  05®0500HH(NNO 

tH  rH  iH  rH  rH  iH  tH 

H|N    H»      C-#9 

CO  CM  CM  rH  r-l  CO  CO  CO  Tt<  ^  lO  lO  \Q   ©  ©  <* 

THr-lTHiHTHrHr-lrHr-lTHrH 

r(NBNl  i-<m 

TtiCOCOCM  rH  rH  lO  lO  lO  ©  ©  b-b- CO  00  00  ©  00 

rHr-lr-lr-iT-lrHT-lr-lr-liHr-lr-l 

^m       ^m 

CD  lO  rfi  CM  tH  <M  b- b- CO  00  ©©©©©  rH  rH  CM  © 

t-\  rH  rH  rH  tH  rH  rH  CM  CM  CM  CM  CM  CM 

CM  ©Oi0500HHMNOJCOCO 


rHrHrHCMCMCMCMCMCMCMCMCM 

©  b-  ©  tJH  CM           CO                                                 OOrHrHCMNCMCOCOTtH^TPlOTti 

CMCMCMCMCMCMCMCMCMCMCMCMCMCM 

HM«Hi        e*o  h»           iHn 

©  CO  b-  rfl  CM          CO                                        (M<MC0C0C0"HHtH»O»OIOCDC01>-C0 

rH  CMCMCMCMCMCMCMCMCMCMCMCMCMCM 

CM  O  00  lO  CM          t}H                            CO  CO  Tt<  tH  »C  lO  lO  CD  CD  b-  b-  b-  00  00  00 

rH  rH  CM  CM  <M  CM  CM  CM  CM  CM  <M  CM  CM  CM  CM  CM  CM 

CO  rH  ©  ©  CO           tP                        -Hrl>OlOlO©©b-b-b-0000©©©© 

t-\  rH  CM  CM  CM  CM  CM  CM  CM  <M  CM  CM  CM  CM  CM  CO  CO 

T-(M           C*9  i-«p> 

lO  CM  O  CD  CO    lO       lO  CD  CD  CD  b- b- 00  00  00  Ci  Oi  O  O  rH  rH 

rH  rH  rH  CM  CM  CM  CM  CM  CM  CM  CM  CM  CM  CM  CO  00  CO  CO 

<H^«>Hi        H»  ctpi           Hn 

.,:         CDOOrHb-  CO           lO           CDb-b-OOOOOOOSOiOOOrHrHCMCMCM 

W    rH  rH  rH  CM  CM  CM  CM  CM  CM  CM  CM  CO  00  00  CO  CO  00  00  CO 

o  ^ 

<  GO  LO  CM  CO  t*  CD  Wb-OOOOOSOJOOOrHrHCMCMCMCOCO 
^  rH  rH  rH  V  CM  CM  CM  CM  CM  00  CO  00  CO  00  00  00  CO  00  00 
^         rf«4i        «m  Hn          hm 

in         CD  CD  CO  00  rji           CD     *T  ©  ©  O  O  ©  rH  t-\  CM  CM  CM  CO  00  00  tH  rH 

j         rHrHrH  „;             CCMCMOOOOOOOOOOOOCOOOOOOOOOOOOO 

Hn        Hw  e*3     g            ^J 

J-         rH  b-  TH  ©  TH      ct"*           ©©rHrHrHCMCMCOCOCOTtHT^lOlO 

2         CM  rH  rH  3             £  CO  CO  CO  CO  CO  CO  CO  CO  CO  CO  CO  CO  CO  CO 

JT         CMQOIO©  %  *°       -L^     OrHCMCMCMOOOOrHTHTH^O^lOCDCC) 

u         CM  rH  rH  rH  5             <0                  CO  00  00  00  00  CO  CO  CO  CO  00  00  00  00  00 

U    MrtlOOq  £  lO      COO      «CMOOOOOOTHTHlOlOlOCD©b-b- 

J"    g  CM  CM  rH  rH  O             ns             TO  CO  CO  CO  CO  CO  CO  CO  CO  CO  CO  CO  CO  CO 

O    3  O  rH  b-  rH  -rjlO     u  CC      £00THrfHlO»OlO©©CDb-b-00O0 

^    O  CM  CM  rH  rH  •-             _             gOOOOOOCOOOOOCOOOOOOOOOOOOO 

I          ~             H(M  M                   -3                   I- 

11    h  b-  CM  00  CM  >,  ©    ._  ©     to  rjH  \o  >o  ©  ©  ©  b-  b-  b-  00  CO  © 

W   .Jj  CM  CM  rH  rH  q             »            ^COCOCOCOCOCOCOCOCOCOCOCO 

m      *?     H|N«hl            M|«  _     *       CO    l^M       o 

":  <  00  00  ©  cm  £©   ■£  ©    c©©©b-b-t-coco©©©© 

<  ^  CM  CM  rH  rH  3           JP            nJOOOOOOCOOOOOOOOOOOOOTH-HH 


Q. 

wm    -rj   e*o 


...         ©lO©00      0©"0©  J~   b- CO  CO  CO  ©©-©©©  rH.rH 

•"         00  CM  CM  rH     (J)             CH  "  °°  ^  M  ^  C°  °°  w  ^  ^  ^  "* 

~!         *    *  *  "  I 

^         OOI^CMtH  l-     T3H  "©©©©©rHrHCMCMCOCM 

O         COCMCMrH                   -q  rH  gCOcO'^Tti^^T^Tti'rfi'^1'^ 

...         ©©-HH©  CO  CM  c^THCMCMCMCO00rflrHTt< 

"j         CO  CO  CM  rH  rH  55^H'^,tl^,*l^^^lT^^ 

n                       HIM           H)J9  Ml"  £ 

";         ©(M©b-  CO  OO—CMCOOOOOTtH-^iOJOliO 

U-  COOOCMrH  rHQTtlTtlTtlTHTh'^'^lTtl^ 

^  «|w  H|m 

0.         CMIOCOOO  ©  -V  TtirHk010lO©©b-© 

rJHOOCMrH  rH  Tflr^TtlTtiTtirfiTttT^^ 

WbOO  O  10  lO  ©  ©  ©  b-  b-  00  00 

tFCOCOCM  rH  tH  Tt<TtiTfirfiTt<'*'<tiTfi 

Hn  mI» 

CO  ©  CM  rH  ©  ©  ©b-b-b-OOOO© 

rtlTtiOOCM  rH  yH  tJ<  Ttf  tH  -^  tJH  "<F  -^ 

Hm        e*c  H» 

rHCMT^CM  ^  I-  b-0000©©©© 

IOt^OOCM  rH  ,_,  t*<  ■>*  tJ<  Tfi  t^  LO  iO 

-H  iO  ©  ^  CM  CO  0iGiO>OO>T^ 

LO-^OOCM  r-i  r-i  TttTjniOiOiOlO 

r^N  TH)W  M|n 

t>-L-COiO  (M  a  ©©rHrHrHCM 

lOrJHCOCM  ^  ^  lOlOLOlOlOKO 

cim  hw 

°°SS^  S2  °  rH  CM  CM  CO  CO 

©lO-H^CM  rH  c-j  IQiOlOlOlO 

^>0-+0  ^  CM  -rMlOLOLO^ 

©lOrt^CM  rH  CM  010>0  10»0 

CI  ©  GO  CM  ©  «M  ©  b-  b-  © 

I  -  ©  rr  CO  rH  CM  lO  LO  lO  iO 

Mm  "Hm 


oo  o  cm  rH         1-         -o         CO  ©  CO 
1-  ©  lo  00        rH        <m        winB 


cocicih 

X    X    ^    X 


pHfN 

Tfl  ©  ©  t- 

00  L-  LO  00 

cim 
00 
rH 

GO 
CM 

©© 

©  © 

©  IO  ©  © 

©  b-  ©  t*i 

© 
CM 

© 
00 

CM 

© 

CO  <M  CM  rH 

X    X    M    X 

Mm 

X 

Bulletin  220]  DOSAGE  TABLES.  25 

i-*N  H|W  M|W 

CO  CM  CM  rH  tH  QOiOOOHHWO 

rlHHrlrlHrl 

rj<  CO  CO  CM  rH  rH  CMCMCMCOCOCO^rfiiOLC'<f 

rlrtHHrtrlrlrlHHrl 

m(m  Hw 

CO  k.O  «tf  CM  rH  <M  rt<fc01OCDCDCDb-b-O000O0CD 

THT-tTHTHrHrHi-liHr-lT-lr-trH 
-*H*        Hw  p*o  Hn 

b-  CD  lO  CO  rH  CM  ©Ot-t-C000C5OQOOO 

HrlrlHHHHHHNMM 

HN 

05  b- CO  "tf     CM     CO  00  OO  00  05  05  O  O  O  rH  rH  r-l  CM  CM 

rHrHrHrHrHCMCNCMCNCMCNCMCM 

r^Ht*  C*5  .-fcS  H*l 

OQ0t-rti  <N  CO  OOOHHiMNCJOOCO^'*'* 

rH  CMCMCNCMCMCMCMCMCMCMCMCMCN 

HW  C#9 

CM  O  00  lO  CM  ^  rHrHCMCMCNCOCOTflTt<TflVO»OCOCO 

r-i  r-i  CMCMCMCMCNCNCNCMCMCMCNCNCMCM 

CO  rH  05  CD  CO          Tfi                                  CMCMCOCO^TFTM.OlOCDCOCDb-b- 

rHrH  CMCMCNCNCMCMCMCMCNCMC^CMCMCM 

Hn        e*5  h|w 

IOWOCD  CO           lO                              COCOTjHT^rtikOlOlOCDCOb-l^-GOOOOO 

rHrHrH  CNCMCNCMCMCMCMCMCMCMCMCMCMCMCM 

H(Me5H<         Hw  e*s            H" 

CD  CO  rH  b-  CO           O                        TtiTtilOlOlOCOCDCDb-b-0000050505 

rHrHrH  CM  CM  CM  CM  CM  CM  CM  CM  CM  CM  CM  (M  CM  <M  CM 

„:         00  lO  CM  00  tF  CO  JOlOlOCDCOb-b-b-0000050505000 

"i         rHrHrH  CM  CM  CM  CM  CM  CM  CM  CM  CM  CM  CM  CM  CM  CO  CO  CO 

*2       HNrH      wm        hm        h^   +; 

<    05  CO  CO  00     "tf     CD   CD    CO  CO  CO  b- b- 00  00  00  05  05  O  O  O  rH  rH 
^    rHrHrH  «    CM  CM  CM  CM  CM  CM  CM  CM  CM  CM  CO  CO  CO  CO  CO 

rf  H|M  r*3  fit) 

hi         rHb-Tt!05  ^  b-+?CDb-b-b-00000505000rHrHCMCOCM 

"j         CMrHrH  «  CCMCMCMCNCMCMCMCMCOCOCOCOCOCOCOCO 

|_  CM  OO  lO  O  lO      2  b-           00000505050©QrHrHCMCMCNCOCO 

U,  CM  rH  r-l  rH  i  t-  CM  CM  CM  CM  CM  CO  CO  CO  CO  CO  CO  CO  CO  CO  CO 

^  ;J  0) 

III                              e*s  •  Hn     O  > 

71  TfiOCDO  S>0       -00  0050500rHrHrHCMCMCOCOCO^THTfl 

w  CM  CN  rH  rH  %             v                  CM  CM  CO  CO  CO  CO  CO  CO  CO  CO  CO  CO  CO  CO  CO 

rr     .  hm^w   hw  5.  "i"  —  Hi^  c 

„,    CO   lO  rH  b-  rH      £   lO      EGO      |5©©r-lrHCMCMCNC0COTt<Tt<H<kO»O 
£    g  CM  CM  rH  rH      °  c8  roCOCOCOCOCOCOCOC0C0COCOC0COCO 

C  H*  CU  O  ^ 

in    3  b-  CM  00  CM     -oCO     ^  05      SrHrHCMCMCOCOCOrtiTFlOlOlOCOCO 
r-    o  CM  CM  r-i  rH     •-  c  gCOCOCOCOCOCOCOCOCOCOCOCOCOCO 


I        -  hJnoHi         e*o      m   H|r?      -5   Heq 
'-    £  00  CO  05  CM      >,CO     .-05 

£  CM  CM  rH  rH     Q  »  COCOCOCOCOCOCOCOCOCOCOCOCO 


HI    fe  CO  CO  05  CM      >^CO     —05      «CNCNC0C0TtH^Tt<lOlOCOC0CDb- 
^   £  CM  CM  rH  rH     Q  52  „  CO  CO  CO  CO  CO  ~~ 


h 


"tlSOlOOCO  CCO     "£  ©  C00"+iTHiOLOC0COCDt-r~b-00 

<  ^  CO  CM  CM  rH  3     f*  i-\  re  CO  CO  CO  CO  CO  CO  CO  CO  CO  CO  CO  CO 

w(m      miw  "a  hw  w 

CO  b-  CM  rj<  Ob-     "OrH  ';^CDCDCOb-b-00000OC5O5C5© 

CO  CM  CM  rH  </)             E  rH  «  CO  CO  CO  CO  CO  CO  CO  CO  CO  CO  CO  rt< 

re  | 

<  CO  O  t^  CO  00     -D  CM  ™  b- 00  00  00  C5  C5  O  O  O  rH  rH 
O         COcOCMrH  o7"1  SCOCOCOCOCOCOTfi'^TlHTfirP 

HN            Ha  e*9      <  "JS 

05  CM  CO  b-  00           CO  c050500rHrHCM(MCMCM(M 

CO  CO  CM  rH  r-i  <o  CO  CO  tJH  tH  «tfl  tF  t^  t^  Tfl  ^f  Tfl 


CHW 


H»  £ 


(0 

LU 

_l 

£         CM  lO  00  OO  05  ^     -OHHININCOMM^^ 

D-         TtiCOCMrH  rH     QTftTtiTti"tfTriTflTfriTflTfi'<tl 

0-         fflt-OO  O  JO  CMCMCOCOCO^ttIOIO 

TfiCOCOCN  r-i  r-i  yUrHTHrH-^i^rH-^r^ 

HW  N|W 

00  O  CM  rH  O  CO  CO  CO  rt<  rfl  lO  lO  lO  CO  CO 

^  ^  CO  CM  r-i  i-\  T^  TfH  tF  TfH  TjH  TtH  r^  Tfl  ■* 

H|M  f*J  H|T5 

^^2?^  ^  «>•  rfilOlO»OCOCOCOb- 

lO-^tCOCM  T-i  l-i  TTI-'tflTliTfrlTtlTFTflTji 

^>-^SS^  ^       °o       iocococot-t-oooo 

JO-^COCM  rH  r-l  "^"^'^■^'rti'^TjHTtl 

Hcs        Hw  wt» 

b- b- CO  lO  CM  05  CO  b-  t-  t-  00  00  05 

XO  "tf  CO  CM  r-i  r-i  ^  ^  -^  ■*  r}H  tJH  Ttl 

CTlW  H|?3 

O  O  O  CO  CO  O  00  05  05  05  O  O  O 

COlO-tfCN  r-i  CM  TjHrflTfHrfilOlOiO 

Hw  n|o 

CO  iO  •*£  05  rtl  CM  O  rH  rH  rH  CM  CM 

CO»O^CM  r-i  CM  OiOkOlOVOlO 

^^GSS^  ^       ^       cm  co  co  tp  ^ 

b-CO^C0  rH  CM  iOlOiOlOiO 

e*9  Hiss 

00  lO  CM  r+i  b-  CO  Tt^  lO  »0  CO 

b-COlOCO  rH  CM  WlfllOlO 

rH|W  N|W 

-tHOCOt-  00  00  COb-b- 

00  1-lOCO  rH  CM  ICiOLO 

Hn        Hw 

CO  CM  CM  rH  e*j 

M    X    «    X  X 


o  >o  o  o 

05  b-  O  ^ 

s 

o 

CO 

00  oo  00 

o  XO  o 

M|W 

CO  O  Tt^  CM 
05  00  CD  ^ 

Hw 
rH 
CM 

CM 

CO 

oo 

o  o 

CM  lO  TO  ia 
O  00  CO  ^ti 

r-l 

CM 

CM 

s 

r-l 
CD 

00  O  CM  oo 
O  05  b-  Tfl 

CM 

CD 
CO 

CM 

CD 

^r^N          hw 
00  CM  CM  r-l 
X    X    «    « 

C*3 

hi         Tt<  O  CD  ©  LO  GO     +7         1OCOC0HH0000000505OOHH 

*"         WlNHH  <£  E         CMCMClCMCMCMCMCMCMCMCMCOCOCOcO 


26  UNIVERSITY   OF   CALIFORNIA — EXPERIMENT   STATION. 

.-iico  Hn 

aO'JN  ^H           CM                                                                                                                OOHHHCiMCOMNO 

HHHHHHHriHrHri 

-t»4»        *  c*3           H" 

t—  OlOW  r-t          CM                                                                                              COCOcO^TfiJOJOLOCOCDTti 

1-trHiHTHiHr-liHTHTHrHT-i 

©i  b-  CD  ^  CM           CO                                                                                       HiLOLOlOCOCDt-t-t-COOO 

iHiHiHHr-lr-liHr-lr-lTHrH 

HNeoW        c*5  H»           Hm 

O  00  t>-  Tji  CM           CO                                                                          CD  CO  h-  fr-  00  00  Ci  Ci  Ci  O  O  © 

iH  r-lr-lr-lTHiHr-lr-lTHr-ICMCMCM 

Hrt  ci(n 

^000  10  CM           -tf                                                                    OOOOQOSOOOHHHINN 

HH  tH  r-l  tH  iH  CM  CM  CM  CM  CM  CM  CM  CM 

MhQ©  CO          Tt<                                                    QQOOOHHIMMMCOM^ 

tH  iH  r-l  tH  CM  CM  <M  CM  CM  CM  CM  CM  CM  CM  CM 

H|N              ClfcO  HP 

lONOO  CO           LO                                                 OOHHWlMWCOm^^^W 

iH  i-l  i-i  CM  CM  CM  CM  CM  CM  CM  CM  CM  CM  CI  CM  CM 

r^NnH"        Hp  «m           H* 

CD  CO  r-l  t-  CO           lO                                           HHlMMMWMH^lOlOCO©© 

rH  tH  r-l  CM  CM  CM  CM  CM  CM  CJ  CM  CM  CM  CM  CM  CM  CM 

00  JO  CM  OD  tF           CD                                  (NOlC0C0Tt<^THIOlO©©©NN 

r-l  rH  r-l  CM  CM  CM  CM  CM  CM  CM  CM  CM  CM  CM  CM  CM  CM 

r-^r-IHI              e<«  rtUJ                  rt|N 

©J  CD  CO  00  HH         CD                        cococo^^ioLOLOcocor^b-r>-oooo 

iHi-irH  ClCMCMCMCMCMCMCMCMCMCMiMCMCMCM 

rH|T)            rH|rt  d|(rt 

.  •         rH  I-  Th  05  Hi           I-                              H^rHHiOLOlOCOCDb-h-l>-GOC00505 

lu        CM  rH  rH  CMCMCMCMCMCMCMCMCMCMCMCMCMCM 

<  (M  CC  (O  O  JO           b-.<U                IOl0)0©©Oh-NQ0C005OC»OO 
^         CM  rH  rH  rH  4>                CM  CM  CM  CM  CM  CM  CM  CM  CM  CM  CM  CM  CM  CO  CO 

< 
LU 

H(NHH"            Hrt  (Nfrt        J*    HkN        *} 

!I         CM  CI  rH  rH  §             tCMCMCMCMCMCMCMCMCMCOCOCOCOCOCOCO 

^         b-  CM  00  CM  £  CD       ..  Ci      ON00GC0003OOOOHHHMNCC 

<■>         <M  C^l  t— I  t-I  o             «>                  CMCMCMCMCMCMCMCOCOCOCOCOCOCOCO 

Q-        .   HM«N<           c*0  £    Hrt     ~    HkN       J? 

TJ    W  CO  CO  05  CM  2  ^D      COS      rtOOOSOiOiOOOr-lrHCMCMCMCOCO^ 

}"    £  CM  CM  rH  rH  °             n            roCMCMCMCMC0COCOC0COC0C0C0C0COCC 

c                  hm  a,  fibs   /?         ^ 

o    3  O  LO  O  M  Tj  CD     ^  ©     SOOOHHWMNCOM^'HTfflO 

C\|   O  CO  CI  CM  rH  —           c  tH     3COCO  CO,  CO  cocococococococococo 

I         -           H»N          Cltrt  nj    hm      3                s_ 

in    fc  CO  l-  CI  t»  >,t-     —  H     «  CM  CM  CM  CO  CO  <hh  ^  *H  >0  IO  CO  CD  CD  CD 

UJ   %  CO  CM  CM  iH  (j            »H           CO  CO  CO  CO  CO  CO  CO  CO  CO  CO  CO  CO  CO  CO 

"5  ^  CO  ©  -f  CD  Eoo     £  ci     C  CO  -f  -f  JO  IO  JO  CO  CO  t^  I-  I—  00  CO 

<  "^  CO  CO  CM  rH  3            n    tH      «  CO  CO  CO  CO  CO  CO  CO  CO  CO  CO  CO  CO  CO 
i_  .._              LL              ■*-> 
~                   HM          H»  "O    fitrt                         W 

„.   o  ci  co  i-  o  oo  "o  co  n  jo  lo  co  co  r- t- t- go  oo  oo  ©  © 

LU         CO  CO  CI  rH  (/)             CH     "COCOCOCOCOCOCOCOCOCOCO'* 

-J                                      dirt  *       *                  I 

<  w  n  oo  oo  ©   tj-*    J2coh-j>-ooog©©©©©'-i 

O         -<*  CO  CM  rH  ~  tH      gcOCOCOCOCOCOCOCOTtH^TH 

*°             -*  <           w 

...        10  1-0  0  O          JO     rCOOOOCJOOOHHHN 

"J        tP  CO  CO  CM  tH           tH     3J  CO  CO  CO  CO  "f  "*  rfi  -^  ^  TfH  rft 

-                                               Hrt  (Nlrt                                £ 

i        00  ©  CI  rH  O          ©    -OOOOHHHNMM 

DC        rt<  H/i  CO  CM  tH          THQcO^TjHTtirtH^fr^rfiTfi"* 

?                      HN            0*0  H» 

£L         HCI-fCI  iH           l>-           ©rHrHCM  CI  CI  COCO-PHH 

lO-fCOCM  rH          rH          T}HTtiHHH/iTj<T}HH^H/iTiH''tf 

H/i  JO  CD  "*  CM          00          i-HCMCMC0C0"t<^^lO 

IO   "*t»   CO  CM  iH               l-i               TtlTflTtl-^lTrt^'^TtlTtf 

Hn        Hrt  citrt 

h-  I- CO  JO  CM           O           CMCOCO-tir^lOlOlOCO 

lOrfiCOC-l  rH           tH           rtt^^Tti-^iTtirtiTtiTtt 

OOO^J  CO          O          t^  W  n  lO  ©  ©  ©  b- 

C0»O^rl<M  r-(          CM          rJH'^i'^TtiTtt'^'^Tti 

CDJO-fO  Tj<           CM           t-h-OOCOOOOCO 

COJO^fCM  iH           CM           '"^''tf'<tf'<*''*f''t,'<*l-<*i 

CMOCOCl  CO           rt<           ©OOOHHO 

l-CO-^CO  iH           CM           r^lOJOlO»0»OlO 

CO  O  CI  -tj  t-           o           H  H  H  CI  CI  N 

I-COIOCO  tH          CM           lOiOlOJOJOJO 

f  O  ©  I-  CO           OO           CM  CO  CO  -f  -fi 

CO  l"  LO  CO  tH           C-l           LO  LO  JO  LO  lO 

oooo  o        o        ^  JO  »o  lO 

ftl»»%*  CM           CO           JO  JO  LO  LO 

C*rt  r-*3 

co  o  -r  ci  i-i       ci       ©  ©  i-  © 

Ci  00  CO  HH  CI           CO           LO  LO  JO  JO 
HW          Hrt 

CO  CI  CI  rH  pitrt 

X    X    CJ    X  H 


CI  JO  CO  lo 

CM 
CM 

CO 

I-  COCO 
JO  LO  JO 

CO  OCT  CO 

CM 

CD 
CO 

oo  a> 

LO  LO 

120  114 
100  95 

80  76 
53£  50§ 

Hrt 
LO 
CM 

CO 

CO 

CD  CO 

e*9 
CO 
CM 

o 

CM 

CO 

CO  C-l  CI  rH 

M    X    M    « 

Bulletin  220]  dosage  tables.  27 


MO00K5  CM  rf  N  CO  f  f  "t  I*  O  C  C  C  C  t  CI  C 

rH  rH  HHrlrlHrlrlHHHr'r-r-- 

M-^CC  CO    Tf  JO  JO  CO  CD  t-  b-  t-  GO  CO  00  OS  GO 

rH  rH  HrirlrlHrHHrlrlHHri 

IrtNOCC  CO  lO  hNhCOOOCJOOOOHO 

iHiHtH  HHHHHriHNIMNNC-l 


***c*f 


CO  CO  rH  h-  CO  JO  OOOOOOOOOHHHflCl 

HHr-  H  rt  H  H  H  M  N  W  <M  CI  C^l  a 

GO  JO  CM  GO  •*  CD  OlffiOOOHHMiMIMfOCO 

HHH  rHr-ICMCMCMCMCMCMCMCMCMCM 


HmH*  C*t  H^  H^ 

OS  CO  CO  CO  Tfl  CD 


OOrHrHrH  CM  CM  COCO^Tfi-tiTfi 
CMCMCMCMCMCMCMCMCMCMCMCMCM 

i-*N           t4&  CllW 

HI-tjiCJ  Tt<  I-                                                 iH  rH  rH  CM  CM  CM  CO  CO  rfi  rp  JO  JO  CO 
CM  rH  rH                                                                                     CMCMCMCMCMCMCMCMCMCMCMCMCM 

CM  GO  JO  O  JO  t-                                          CMCMC0C0rt<TtlTi<JOJOJOCDCDb- 
CM  iH  iH  r-f                                                                    CM  CM  CM  CM  CM  CM  CM  CM  CM  CM  CM  CM  CM 

1<000  JO  00                                    C0C0C0*tf^iJOJOJOCOCOb-b-b-00 
CM  CM  rH  rH                                                                 CMCMCMCMCMCMCMCMCMCMCMCMCMCM 

"♦t-W            H«  «l»  rip* 

IOHNH  JO  00                              CO  "*  "^  "^  lO  JO  CD  CD  CD  b-  b-  GO  00  OS 
(NMHH                                                        <M  CM  CM  CM  CM  CM  CM  CM  CM  CM  CM  CM  CM  <M 

H?« 

,.;         b-  CM  00  CM  CD  OS                        -tfTtHJOIOJOCOCDb-b-b-GOGOOSOSO 
W         CM  CM  rH  tH                                                   CM  CM  CM  CM  CM  CM  CM  CM  CM  CM  CM  CM  CM  CM  CO 

*~             HN#           *  HfM  H|M  +J 

<         GQCOOSCM  CD  OS  «>         JO  JO  JO  CD  CD  CD  b-  I-  CO  CO  00  OS  O  O  O 

^        CM  CM  rH  rH  «         CMCMCMCMCMCMCMCMCMCMCMCMCMCOCO 

UJ         O  JO  O  CO  CD  O  ^OCDNh-b-0000C0C5OOOHHH(M 

™       COCMCMtH  oJt-H  ccmcmcmcmcmcmcmcmcmcococococococo 

*         *  H9  «j  •> 

I-         CO  b-  CM  Tf  b-  r  H           GOOOOSOSOOOrHrHCMCMCMCOCO'* 

ZCO  CM  CM  r-»  =  r-l  t.  CM  CM  CM  CM  CO  CO  CO  CO  CO  CO  CO  CO  CO  CO  CO 

Q 

o         CO  O  r*  CD  SCO  .CM  OOOHHCKNNMCO^^^WIO 

u         00  CO  CM  rH  o  U)H           CO  CO  CO  CO  CO  CO  CO  CO  CO  CO  CO  CO  CO  CO 

„.    «  OS  N  C  t-  5°0  E  CO  «rH  CM  CM  COCOCOrHTfJOJOJOCDCDCO 

|r    g  CO  CO  CM  iH  °  re  rH  ™  CO  CO  CO  CO  CO  CO  CO  CO  CO  CO  CO  CO  CO  CO 

in    3  CM  JO  GO  GO  -o  OS  Ut«  5=COCO<"HHTt<Tt<JOJOCOCOCDb-b-00 

<N    o  Ttl  CO  CM  tH  ~-  ^  rH  g  CO  CO  CO  CO  CO  CO  CO  CO  CO  CO  CO  CO  CO 

I    .«      hw  re  3  L- 

II  i;  lO  t-  O  O  >>  ©  —  JO  «  -HH  tHH  JO  JO  JO  CD  CD  b-  b-  00  CO  CO 

"j  «J  Tfi  CO  CO  CM  q  rH  »H     CO  CO  CO  CO  CO  CO  CO  CO  CO  CO  CO  CO 

m  £             h»  c  IS  " 

T?  5  CO  ©  CM  rH  £  of?  £  CO  5lOlOCDCOCDb-b-GOGOOSOS© 

^         "*  "*  CO  CM  30  2  -H  «  CO  CO  CO  CO  CO  CO  CO  CO  CO  CO  CO  rfH 

hi    rH  CM  "H  CM  »  *  '  h  Q  CO  h- N  00  CO  GOO  CO  O  O  O 

,    *0  t*  CO  CM  Wrl  =  rH  ,  CO  CO  CO  CO  CO  CO  CO  CO  -tf  "#  rf 

-i  t— (  re 

O         ^JOCD-*  2  GO  CGOGOGOOSOSOOrHi-lrHCM 

J         JO  "*i  CO  CM  CM  oh  o  CO  CO  CO  CO  CO  tHh  "<*  ^  ^  ■*  ** 

UJ         t-b-COJO'  J*?  Oi  gofflOOOHHWNN 

_|         JO  ^  CO  CM  CM  h  «  CO  CO  rti  Tfi  tJH  Tfi  rt^  ^  Tti  rf 


r*c 


E 


OC         OOOCD"  ^?  OQOrHrHrHCMCMCOCOr^'<HH 

3         CD  JO  rji  CM  CO  CM  rti  "^  TtH  rtl  t}h  ^H  -^  tJH  rti  •* 

CD  JO  rt<  OS  2?  CM  CO  CO  rt<  Tfi  rp  JO  JO  CD  CD 

CO  JO  "#  CM  ^  CM  -^  ^f  rtn  rf<  rt<  rH  t^  tJH  Tfi 

CMO00CM  .-J  rfH  JOlOCDCDCDt^t^OO 

b-  CD  Ttl  CO  ^  CM  Ttl   "*  ^   T^   Tti   TM   Tt<  T^ 

00IOCM3J  p?  cd  t-  i-  oo  co  os  a  a 

t-  CD  JO  CO  J_,  CM  -^  r^  Tfi  TJH  rJH  tF  t^ 

3JOCDt-  Sg1  00  OSOSOOOrHO 

OOt-JOCO  ^  CM  Tti^HJOJOJOJOiO 

OlflOO  o  °  O  rH  rH  rH  CM  CM 

OSb-CD"^  cq  CO  JOJOiOJOJOJO 

CDO^CM  H  CM  CM  CM  CO  CO  r^ 

OSCOCD''*'  CM  CO  JOJOJOJOJO 

•4»  e*s 


CMJO00JO  CM  "*  CO^r^JO  OOOCOCDoi-t-OO 

OOOCDtP  CM  CO  JOIOJOJO  CMOCOIOCMttjOIOjO 

rH  H  rl 

am      Ht» 

CO  O  CM  00  rt<  CD  Tf  JO  JO  CD  CM  O  GO  00         OS         ^         OS  C 

OOSl-Tji  CM  CO  JOJOJOJO  COrHOOJOCMTtiJOCD 


0*5  wto 


Tft  JO  CD  O           JO           00           CD  CD  b-  ^  O  CD  t»h         CM         GO 

'-HOSt-JOCMCOJOJOlO  Tti  CM  OS  CD         CC         -^ 

rH  ,-h  tH 

CO  CM  CM  r-l            filrr  Tt    CI  CI  r-          m:: 

X   M   M   «           M  xxx    Xx 


28  UNIVERSITY   OF   CALIFORNIA — EXPERIMENT  STATION. 

HtNHH<  W/T5  H)»  <HN 

©  ©  CO  00  rtl  CO  CO  CO  rtf  tH  tJH  lO  lO  CD  CD  CD  CD 

rlr-li-l  r-lTHTHT-lr-irHrHi-lrH'Hr-i 

rH  b-  -*  ©  ^  b-  LO  LO  CD  CD  b-  b-  b-  00  CO  05  05  00 

CM  rH  rH  THiHrHTHrHTHT-lrHrHrHrHTH 

M00WO  »0  b-  ©b-b-0000©©©©©©© 

CM  rH  rH  rH  rH  rH  rH  rH  rH  rH  rH  rH  CM  CM  CM  CM 

Vlfr  rH|C0 

tHOCO  LO  CO  00  00  00  ©©  O  ©  rH  rH  rH  CM  CM  CM 

CMCMrHrH  rH  rH  rH  rH  rH  CM  CM  CM  CM  CM  CM  CM  CM 


CM  CM  rH  rH  rHCMCMCMCMCMCMCMCMCMCMCMCM 


jo  rHb-rH        lo       oo  c^©^©^rHrH cm  cMcoco^Tfj 


r*1 

CM  t 
CM  CM  rH  rH  CMCMCMCMCMCMCMCMCMCMCMCMCM 


br  CM  CO  CM  CD  05  P  O  rH  rH  CM  CM  CM  CO  CO  T)j  Tt<  r(H  »p 


tH^nh*           C#»  H|W  »HM 

QOC0O5CM  CD  05                                            rHrHrHCMCMCOCOCO^^LOlO©© 
CMCMrHrH                                                                       CM  CM  CM  CM  CM  CM  CM  CM  CM  CM  CM  CM  CM  CM 

H»  cups 

©  lO  ©  CO  CD  O                                   CMCOCOCO^r^JOJOCOCDCDh-t-QO 

COCMCMrH  r-\                                   CMCMCMCMCMCMCMCMCMCMCMCMCMCM 

CO  b-  CM  ^  b-  r-\                       -f  LO  LO  LO  CD  CD  CD  b-  b-  CO  GO  CO  05  O  O 

COCMCMrH  rH                         CMCMCMCMCMCMCMCMCMCMCMCMCMcOCO 

CD  O  TF  CD  GO  CM                  CD  CD  CD  t- b- CO  CO  00  05  05  O  O  O  rH  CM 

CO  CO  CM  rH  i-\                  CM  CM  CM  CM  CM  CM  CM  CM  CM  CM  CO  CO  CO  CO  CO 

h|o»        hm  cjIco 

„:         ©  CM  ©  b-  00  CO            b-b-OOCOCOC505000rHrHCMCMCO 

W         CO  CO  CM  rH  r-\           CM  CM  CM  CM  CM  CM  CM  CO  CO  CO  CO  CO  CO  CO  CO 

<  CM  LO  00  00  05  Tfi  <1>  00  05  05  O  O  O  rH  rH  CM  CM  CM  CO  CO  -*  rH 
N£         "*<  CO  CM  rH  rH  ,«>  CM  CM  CM  CO  CO  CO  CO  CO  CO  CO  CO  CO  CO  CO  CO 

<  H(N 

ill         lOhOO  O  LO  ^'OOOrHrHCMCMCOCOCOrf'HHlOLO 

™         rt<  CO  CO  CM  rH  «  rH  C  CO  CO  CO  CO  CO  CO  CO  CO  CO  CO  CO  CO  CO  CO 

l-         OOOCMrH  O  r  ^            rHrHCMCMCOCOCOTFTtHLOLOLO©© 

2         Tfi  TJH  CO  CM  r-i  ^  t-\  tj  CO  CO  CO  CO  CO  CO  CO  CO  CO  CO  CO  CO  CO  CO 

r:         rHCMTt^CM  %  r-4  -  b-  OCMCOCOCO'HH'H-llOLOLO©©©b- 

u       lO^COCM  o  rH  OH         cococococococococococococo 

l,l    «  tP  lO  CD  T|H  ^  CM  EGO  5cOTHTflLOlOlO©©©b-b-b-aO 

£   g  LO  rfl  CO  CM  °H  WrH  ^cococococococococococococo 


E  Hp»  iH|»  A)    MPS  O  2 

3  b-  t~  00  LO  tj  CM  uO  ST**>0»OCDOCDb-b-0000C005 

O  LO  "tf  CO  CM  —  rH  rH  gcocococococococococococo 

OOOCD  >sCO  ■-  ©  «©t~t~b-0000©©©©©© 

©  LO  tF  CM  Q  r-\  «  CM  COCOCOCOCOCOCOCOCOTtHTjlTjl 


"i  <  ©  LO  t*  ©  Et)(  +?  CM  C05050500rHrHrHCMCMCM 

<  *^  ©  LO  tF  CM  3tH  J?  CM  rtCOCOCO^Tttr^Tfi^r^^r^ 

I-  '-5  w 

,„  CMO00CM  OCD  TJ  rtn  JSJrHrHCMCMCMCOCOTtHTfriTH 

**  00  »0  CM  Tt<  b-  TJ  ©  iScOCOCOTHTtMOLOLO© 

O  b-CDIOCO  rH  "5  CM  §TtHT}HrtiTflTtiTtHT^Tj<T^ 


HpS  *#0       < 

1,1         rfi  ©  CO  b-  00  CO  cLOLO)0©©©b-b- 

*",            00b->OC0  -H  CM  OJTtlTH^TflTlHTjHTtHTti 

-J  c 

~         ©LO©©  O  ©•-COCOb-b-GO00C500 

U.         ©  b-  ©  ■<*  CM  COQ^rtiTtlTti'^-^Ttirtt 

D-         ©  ©  tH  CM  r-\  CM  0000©©©©© 

©C0©TfH  CM  CO  TUxtfTfiTtfotflOlO 

Hfco  win 

CM  lO  00  lO  CM  tH  COOOOHH 

©  CO  ©  tP  CM  CO  Tt<  K3  iO  »0  lO  lO 

00©CMOO  Tt<  ©  rH  rH  CM  CM  CO  CM 

©  ©  b-  rJH  CM  CO  lO  K3  lO  lO  UO  lO 

tti  lO  ©  ©  lO  00  CM  CO  CO  CO  Tft 

rH©b-»0  CM  CO  iOlOlOlOlO 

©©©CO  ©  ©  "HH  ^  tt:  lO 

CM©GOIO  CM  Tti  kOlOlOlO 

CM  ©  00  00  ©  Tt<  ©  ©  b-  © 

COrHOOlO  CM  Tti  lOWlOW 

^H  ©  ©  rt<  CM  00  00  ©  00 

rJH  CM  ©  ©  CO  -^  IO  JO  iO 


io  co  ©  ©        co        ib        coco 


COQ^©  -t"  C^l  rH© 


©  <M  "Hi  I-  © 

f  Ht'  CO  LO 


Bulletin  220] 


DOSAGE  TABLES. 


29 


CO  b-  CM  rH 
CO  CM  CM  r-i 

H|K) 

CO  CO  CM  rH 

00 

©  cm  co  t- 

CO  CO  CM  H 

e*5 
00 

<M  lO  QO  CO 
rH  CO  CM  r-i 

© 

OhOO 
rH  CO  CO  CM 

o 

r-i 

r*5 

»ONH 
rH  rH  CO  CM 

O 
rH 

rH  CM  Tfl  CM 

»o  rH  CO  cm 

rH 
rH 

rH  lO  CO  rH 
lO  rH  CO  CM 

CM 

rH 

b-  b-  00  lO 

lO  rjH  CO  CM 

CM 

rH 

o  o  O  CO  CO 

CO  m  tH  CM  rH 

CO  lO  rJH  OS  <* 

©  lO  rH  CM  rH 


CM  O  00  CM 
b-  CO  rH  CO 

00  lO  CM  rH 

b-  CO  JO  CO 

H» 

oo  t-  io  co 

OlOOO 
CD  I-  CO  rH 

e$9 

.  ©  ©  rH  CM 
w  ©  00  ©  rf< 

C  CM  lO  00  lO 
3  O  00  CO  Tji 
O  r-i 


■;.  h  oo  o  cm  oo 

"{  iJ  O  ©  b-  rH 

-I    (B  rH 

rf  >  rH  jo  ©  © 

5*>         iH  CD  b-  JO 
H  r-i 

O  O  O  CO 
CM  O  O0  JO 


111 


0*9 

CM  O  00  00 

CO  r-i  00  JO 


rH  O  CO  rH 
rH  CM  CD  CO 

r-i  r-i 

i-ta 

CO  O  rH  CD 
JO  CO  O  CO 
r-ir-ir-i 

NtSS 

00  O  CM  rH 

©  rH  rH  b- 


tt>  CM 

3 

o 

Oj  CM 

■a  cm 


CM 


IB 

O  CM 

SHfrS 
,  JO 
3  CM 

*8 


CI 

CO 

e*s 

CO 


COr-b-b-OOOOCDCDOOOOOO 
T-lrHrHr-lrHr-lr-lrHCMCMCMCMr-' 


©©©rHrHrHCM  CM  COCO-H^r^r^CM 
CMCMCMCMCMCMCMCMCMCMCMCMCMCMCM 


rHCMCMCOCOCOrHrfJOlOCOCOCOCO 
CMCMCMCMCMCMCMCMCMCMCMCMCMCl 


C0C0rHrHrHlO>OCOCOb-b-b-0000 
CMCMCMCMCMCMCMCMCMCMCMCMiMCM 


rHrHJOJO©©©b-b-b-0000©©© 
CMCMCMCMCMCMCMCMCMCMCMCMCMCMCO 


JOJO©©b-h-b-0000©©©©©r-i 
CMCMCMCMCMCMCMCMCMCMCMCMCOCOCO 


COCOh-t-OOOOOOCDOOOOrHrHCMCM 
(MCMCMCMCMCICMCM(MCOCOCOCOCOC0C0 


re^n 


CD  •-  rH 

CM   *>  rti 

< 


b-  00  00  CD 
CM  CM  CM  CM 

CD  CD  O  O 
CM  CM  CO  CO 

O  rH  r-i  r-i 
CO  CO  CO  CO 

CM  CM  CO  CO 
CO  CO  CO  CO 


CD  O  O  O  rH 
CM  CO  CO  CO  CO 


rH  rH  CM  CM  CO  CO 
CO  CO  CO  CO  CO  CO 


r-i  r-i   CM  CM  CM 

CO  CO  CO  CO  CO 


CO  CO  CO  CO  CO 


CM  CM  CO  CO  rH  . 

cocococococococviicoco 


rjn  Tt<  JO  IP  CD 


CO  CO  CO  CO 


rH 
CM 

+?rHJOJO©©©b-b-00 
^COCOCOCOCOCOCOCOCO 

CD 
.  CM 

OT 

_b-b-000000©©©© 
+«C0C0COC0COCOCOrHrH 

<D 

o  00 

C  CM 

3 

°  o 

-  CO 
<D 

+icDCDOOrHrHrHCMCM 
COCOrHrHrfiTHTtHTfrirJH 

>rHrHCMCM<MC0C0COrH 

O    '^   '^  T^i   TJH  Tji   'r^i   ■<^JH  ^i  f^H 

2  CM 

C  CO 

re 

CCOCOCOrHrHJOJOJO© 
njrHrHrHrjHrHrHrl^TH  rfl 

"^rHrHlOlOCDCDCOb- 
~  tH  rj^  rH  rfi  rfi  tH  r]H  rH 

E 

O 

5  co 

(0  CDCDCOb-t^t^OOOO 
rf<  rH  rH  rH  rH  rH  rH  rH 

CO 

0 

o  <*> 
Q.  CO 

E-b-0000©©©© 
5rHrHrHrHrHrHlO 

iO  CO  CO  CO 
CO  CO  CO  CO 


00  00  CD  00 
CO  CO  CO  CO 


O  r-i  © 
rH  rH  rH 


CO  CM 

rH  rH 


CD  CD  CD  O  O  r-i 
rH  rH  rH  JO  JO  JO 


©  O  O  r-i  r-i  CM 

jo  jo  jo  jo  jo  jo 


CM  CO  CO  CO  rji 

10  jo  jo  10  JO 


rH  lO  lO  lO 
IO10  1O10 


b-  b-  b-  © 

10  0  10  1.0 


©©©© 

00  lO  CM  00 


CM  ©  00  iO 

©  ©  CM  00 


CO  CM  CM  rH 
M    X    M    X 


cil:o 

CI 


s 


©  ©  00 
>.o  ©  »o 


30 


UNIVERSITY   OF   CALIFORNIA — EXPERIMENT   STATION. 


CM  10  00  00 
t*  CO  CM  tH 

WhOO 
Tfi  CO  CO  CM 

OOOM  tH 
-<tfi  t*i  CO  CM 

iH  CI  "*  CM 

lO  -^  CO  CM 


lO  Tfi  CO  CM 

b-   b-   00   IO 

O  TM  CO  CM 

ooo  o 

©  ID  rfi  CM 


COC50©©©t-It-It-ICMCMCOCM© 
tHtHtHt-ICMCMCMCMCMCMCMCMCMCM 

o  o  h  h  h  m  n  co  eo  m  ^  i*  io  n* 

CMCMCMCMCMCMCMCMCMCMCMCMCMCM 

CMCMCMC0C0TfiTt<Tt<LOlO©©©t~© 
CMCMCMCMCMCMCMCMCMCMCMCMCMCMCM 

Tt<Tt<T^iDlO©©©b-b-CO00Ci©00 
CMCMCMCMCMCMCMCMCMCMCMCMCMCMCM 

lOlQCOOOt-NOOOOOOOCSOOOO 
CMCMCMCMCMCMCMCMCMCMCMCMCOCOCOCO 

©b-b-O0O0COO0©©©©THT-l(MCMCM 
CMCMCMCMCMCMCMCMCMCOCOCOCOCOCOCO 

OOOHH(McOeOCOCOTf^i<10Tt< 

cococococococococococococococo 


©  ID  TF  © 
©  ID  Tji  CM 


CM  O  00  CM  CO  tJH 

t-  CO  ^  CO  tH  cm 

00  ID  CM  rfi  b-  CO 

b-  CD  IO  CO  iH  CM 


rfi  O  CD  b- 
00  b-  IO  CO 


O  IO  oo 
©  b-  CO  Tt< 

CO  O  ^  CM 

©  00  CO  "tf 

Hra 
CM  IO  00  IO 

O  O0  CD  "tf 


Q-  .  00  O  CM  00 

I"  fl)    H 

no  win 

E  ■*  IO  CO  O 

O  3HC0NW 

*  OH 

I 
111 

-I 

£  «■■ 

h  rH  tH 

lil  -#  O  CD  TfH 

I  Tfi  CM  O  CD 

<  ^         *. 

a  cdo^os 

CO  VO  CO  O  CO 


2  oi  o  co  o 

(0    T-l   T-l 

CM  O  00  CO 

00  LO 


GO  ©  CM  rf 
CD  rh  tH  b- 


©©©o 

00  IO  CM  00 


CM 
.  CM 

o 

a)  ID 
■O  CM 

*£ 
o  ^ 


c  c» 

3  CM 


CO 


CM  ©  CO  IO  CM 

OS  ©  CM  GO  "tf 

ri  iH  tH 

"*  ©  ©  ©  IO 

©  l~  CO  O0  "* 

MHH 


4)  CM 
O   CO 

c 

3 
~  CO 

5© 

E  CO 

n 

Q   CO 

w  oo 

£ 

.5© 

O  S 


CMCOCOCO'*'*l0  10lO©CDb-b-CO 

cocococococococococococococo 

TtHOlO»O©©b-b-b-0000©00 

cococococococococococococo 

COb-b-b-OOOOCO©©©©© 
COCOcOCOCOCOCOCO^^Tti^ 

.GOOOC0>©©©©t-It-ICMCM 
*"COCOCOCOTti'«tlTtlrtl^TtlT}H 
V 

a> 

*-©©©tHtHCMCMCMCOCO 

->  Tp  ,,7^  Tt^  ^^  ,*^  *^  "^^   ^t^  ^^   ^T 


OrHCMClCMCOCOrtHTfiTfir^ 
^^  ^3^  Tt^  ^^  ^^  "^^  tJ^  ^^  ^^  m^ 


SJcOCOt^tFIOIOIO©© 

q    T^  ^  "^   tH  ^  T^  ^H  T^H  ^H 

"°TfllOIO©©©b-b- 

m    '^  "^   ^   "^  "^  ^^  "^  "^ 


■oo©©b-b-oooooo 

~    T^  ^  Tjl  ^  ^  Tfl  Tft  ^ 

s-0000©©©©© 

«    Tfl  ^   TtH   Tfl   IO  IO  iO 


c  ©  T-l  tH  tH  CM  CM 
J5  ID  ID  IO  IO  IO  IO 


Q'~  CO  CO  CO  Tt^  Tt^ 
.    ID  IO  ID  IO  ID 


C  ID  ©  ©  © 
O  ID  ID  ID  ID 

"35 

§  b-cooo 

!  ID  ID  ID 


Q  ©  © 

ID  ID 


I 

I  -*■ 
CO  CI  CI  rH 
X    X    X    X 


Bulletin  220]  DOSAGE  TABLES.  31 


NEW  METHOD  Of  MEASURING  TREES. 

The  use  of  tables  of  any  kind  always  introduces  the  possibility  of  an 
error  in  reading  that  it  would  be  very  desirable  to  avoid.  The  fumi- 
gator  's  rule  may  be  used  to  measure  the  tree  and  gives  either  the  dimen- 
sions in  feet  or  indicates  directly  the  dose.  The  method  of  using  the  rule 
for  this  purpose  is  shown  in  figure  3. 

This  figure  is  almost  self-explanatory — one  stands  in  any  position  in 
the  orchard,  preferably  equidistant  from  two  trees,  one  of  which  he 
desires  to  schedule ;  holding  the  rule  in  the  left  hand,  as  shown  in  posi- 
tion A,  bringing  it  towards  the  face  until  the  two  ends  correspond  to  the 
trunks  of  the  two  trees,  then  holding  the  hand  perfectly  steady,  rotate 
the  body  slightly  till  the  rule  is  brought  into  position  B,  then  grasp  it 
with  the  right  hand  in  such  a  way  that  the  thumb  will  mark  off  the 
apparent  diameter  of  the  trees;  then  keeping  the  rule  at  exactly  the 
same  distance  from  the  eye,  turn  the  hand  into  positon  C ;  one  can  read 
at  once  on  the  rule  the  proper  dose  corresponding  with  each  degree  of 
leakage.  In  the  figure  the  circumference  of  the  tree  is  shown  to  be 
46  feet,  the  height  about  13|  feet ;  the  row  of  figures  between  these  two 
points  gives  the  correct  dosage  for  the  different  degrees  of  leakage,  that 
is,  4,  5,  6,  7,  9,  11,  13  ounces,  according  to  the  different  degrees  of 
leakage. 

This  tree,  therefore,  represents  a  seven-ounce  dose  with  average  leak- 
age, but  may  only  need  four  ounces  with  a  tighter  tent,  or  should  receive 
thirteen  ounces  with  the  most  leaky  tent. 

The  dose  is  found  approximately  midway  between  the  two  dimensions, 
or  more  accurately  two  fifths  of  the  way  from  the  diameter  towards  the 
height. 

In  case  the  distance  between  the  trees  is  more  or  less  than  20  feet  the 
length  of  the  rule  should  be  increased  or  decreased  proportionately  since 
this  rule  reads  to  a  20  feet,  as  shown  on  the  scale  on  the  edge  marked 
diameter. 

The  rule  illustrated  is  graduated  for  black  scale,  the  dose  for  purple 
scale  is  approximately  twice  as  large.  We  propose  to  produce  similar 
rules  for  red  and  purple  scale. 

This  method  of  measuring  trees  is  sufficiently  accurate  for  practical 
purposes,  and  is  rapid  and  convenient  and  not  liable  to  the  errors  inci- 
dent to  the  use  of  tables,  and  may  be  found  better  in  practice  than 
previous  methods. 
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NEW  METHOD  OE  MEASURING  TREES. 

The  use  of  tables  of  any  kind  always  introduces  the  possibility  of  an 
error  in  reading  that  it  would  be  very  desirable  to  avoid.  The  fumi- 
gator  's  rule  may  be  used  to  measure  the  tree  and  gives  either  the  dimen- 
sions in  feet  or  indicates  directly  the  dose.  The  method  of  using  the  rule 
for  this  purpose  is  shown  in  figure  3. 

This  figure  is  almost  self-explanatory — one  stands  in  any  position  in 
the  orchard,  preferably  equidistant  from  two  trees,  one  of  which  he 
desires  to  schedule ;  holding  the  rule  in  the  left  hand,  as  shown  in  posi- 
tion A,  bringing  it  towards  the  face  until  the  two  ends  correspond  to  the 
trunks  of  the  two  trees,  then  holding  the  hand  perfectly  steady,  rotate 
the  body  slightly  till  the  rule  is  brought  into  position  B,  then  grasp  it 
with  the  right  hand  in  such  a  way  that  the  thumb  will  mark  off  the 
apparent  diameter  of  the  trees;  then  keeping  the  rule  at  exactly  the 
same  distance  from  the  eye,  turn  the  hand  into  positon  C ;  one  can  read 
at  once  on  the  rule  the  proper  dose  corresponding  with  each  degree  of 
leakage.  In  the  figure  the  circumference  of  the  tree  is  shown  to  be 
46  feet,  the  height  about  13J  feet ;  the  row  of  figures  between  these  two 
points  gives  the  correct  dosage  for  the  different  degrees  of  leakage,  that 
is,  4,  5,  6,  7,  9,  11,  13  ounces,  according  to  the  different  degrees  of 
leakage. 

This  tree,  therefore,  represents  a  seven-ounce  dose  with  average  leak- 
age, but  may  only  need  four  ounces  with  a  tighter  tent,  or  should  receive 
thirteen  ounces  with  the  most  leaky  tent. 

The  dose  is  found  approximately  midway  between  the  two  dimensions, 
or  more  accurately  two  fifths  of  the  way  from  the  diameter  towards  the 
height. 

In  case  the  distance  between  the  trees  is  more  or  less  than  20  feet  the 
length  of  the  rule  should  be  increased  or  decreased  proportionately  since 
this  rule  reads  to  a  20  feet,  as  shown  on  the  scale  on  the  edge  marked 
diameter. 

The  rule  illustrated  is  graduated  for  black  scale,  the  dose  for  purple 
scale  is  approximately  twice  as  large.  We  propose  to  produce  similar 
rules  for  red  and  purple  scale. 

This  method  of  measuring  trees  is  sufficiently  accurate  for  practical 
purposes,  and  is  rapid  and  convenient  and  not  liable  to  the  errors  inci- 
dent to  the  use  of  tables,  and  may  be  found  better  in  practice  than 
previous  methods. 
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RESUME. 

Recent  studies  now  make  possible  the  proper  allowance  in  the  dose  for 
leakage. 

Tents  differ  very  greatly  in  leakage. 

Present  dosage  tables  fundamentally  wrong. 

More  uniformity  and  economy  will  result  from  leakage  determination. 

Excessive  dosage  now  necessary  to  cover  errors  in  the  tables. 

Average  leakage  as  determined  with  doubled  tents  is  .25  per  cent. 

The  common  range  of  leakage  was  found  to  be  from  .10  per  cent  to  .40 
per  cent. 

The  dose  for  black,  red,  and  purple  scale  for  ten-foot  tree  and  with 
tent  having  .25  per  cent  leakage  is  4,  5f ,  and  7  ounces,  respectively. 

The  dose  should  be  always  in  this  proportion. 

Large  size  or  great  leakage  both  require  an  increased  dose. 

The  proper  adjustment  to  leakage  is  a  complicated  problem. 

The  amount  of  increase  given  in  the  form  of  a  rule  showing  the  whole 
dosage  system. 

Small  trees  require  very  tight  tents. 

The  limits  of  effective  fumigation  are  given  for  all  leakages. 

This  system  of  dosage  agrees  with  the  actual  practice  of  fumigators. 

Scheduling  charts  may  be  used  under  this  system. 

The  errors  of  previous  dosage  tables  are  pointed  out  and  a  full  set  of 
new  tables  given. 

Dosage  tables  are  given  for  using  direct  measurements. 

A  new  method  is  presented  which  may  supersede  all  other  methods  of 
estimating  the  dose. 
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